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W E BT e ZAR(TQ) MR £ 45 (LPS)# 549 X R o ILEF 44k (MF) 89 42 47 4F A B L T feAuhl . o ik % 40 R Ak
Wistar X S RALH A 3 B0 BEA 2040 TQAK , & 7 Z28[5.10 mg/(kg-d)], 4L 10 R, st B4l KRR 4 SR A R 22 3 R ),
AREARAAMIEZSLPS LA MF AR AR 1R, £E4 38, BRI, ZLHAXRAMEZ/ME RS, FR1
KESEIE, RRLBIG, KRB R IR N 7 3 (ELISA) # ] 228 K R e 7 3% B T [ & aheAi-% 1p(IL-1B) \IL-6 i 5 3R 58
B Fo(TNF-a) 4% ; #2 JF it 2SR 2 A M S IER T84 (HW/BM) £ TR B4 (LVW/BW)]; KA B - &
LIRS LR 47 % 28 5 T AL R AL ATk A B AL B ik R B TR S 05 BT A ] B LR 27 P B B 3R AR B =B
(MDA) #8844 S A HE (SOD) A7 JUIR R A5 AR [ M 282 (HYP) . [ B AR & @ (Col- 1 ) \Col-M 142 &M KA LA 32k 2
= IR AE-B kB AR M - MF A8 % 45 K B [Col- | (Col-T A fi & /% & @ 8 3(MMP-3) \MMP-9., 44 £ K B -7 B, (TGF-B,) .
Smad3]#9 mRNA FAH L, 4R 5 Rabi , BEA 0 K S oo Mdm BRI K, 20 Ji Az Ko R — BLHES) F 8L, 4P 438 A A B e i K
JE B F 4%, LVW/BW, & L2 MDA \HYP .Col- T .Col-T4-& vA % Col- T .Col-TI . TGF-B,,Smad3 #) mRNA #8555 &3 2%
F+ % (P<<0.05),SOD 7&H 2 F 44K (P<0.05), HAEA 2045, TQ &7 320 K R MF £2 £ 3 78 R Rl A28 89 & TQIKF B K R
i IL-14 &, S L 22 MDA \HYP.Col- | 4% ,TQ & #l F40 K R f2 & IL-1p . IL-6, TNF-04-% , LVW/BW, s JILZE 2% MDA |
HYP.Col- I .Col-M 4% VA & TQ &#] &4 Col- [ Col-TI ., TGF-B, # mRNA A8 & £ &3 B % K (P<0.05) ; TQ & 7| & 41 L
2122 SOD 1 B %435 (P<0.05), HEAIGAFL LR 2 FH R %2 EL(P>0.05), £ TQ A MFALE X R A A — T 6912
FAER AR A DU T A 5 d k] K oE RS Am RAL R OR , F 3R Col- T (Col-MI . TGF-B, % mRNA & ik A % .
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Study on Protective Effect and Its Mechanism of Thymoquinone on Myocardial Fibrosis Induced by
Lipopolysaccharide in Rats
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ABSTRACT OBIJECTIVE: To investigate the protective effect and its mechanism of thymoquinone (TQ) on myocardial fibrosis
(MF) induced by lipopolysaccharide in rats. METHODS: Totally 40 male Wistar rats were randomly divided into control group,
model group, TQ low-dose and high-dose groups [5, 10 mg/(kg * d)], with 10 rats in each group. Except that control group was
given constant volume of normal saline intraperitoneally, other groups were given LPS intraperitoneally to induce MF model, once
a day, for consecutive 3 weeks. Since the first day of modeling, administration group was given relevant medicine
intraperitoneally, once a day, for consecutive 3 weeks. After last medication, ELISA method was used to detect the contents of
serum inflammation factors (IL-1B, IL-6, TNF-a ) in rats. Cardiac mass parameters (HW/BM, LVW/BW) were weighed and
calculated. HE staining was used to observe the histopathological changes of myocardial tissue. The contents or activities of
oxidative stress indicators (MDA, SOD) and myocardial collagen indexes (HYP, Col- I , Col-1) were detected by chemical
analysis, xanthine oxidase method or ELISA. mRNA expression of regulation genes (Col- I , Col-Ill, MMP-3, MMP-9, TGF-,
and Smad3) related to myocardial fibrosis were determined by real-time fluorescence quantitative PCR. RESULTS: Compared with

A 4T H + 5 F SRR 22 35 4 Ve BT H (No.81603330) s R control group, there were swollen myocardial cells,

TR T 25 R I F (No.ZY 201802043 ) disordered nuclei of different sizes and visible fiber

* RN BE RSO . BRI G R 252 . ML i 0831~ hyperplasia in model group; the levels of serum inflammatory
7180125, E-mail:490534361@qq.com factors and LVW/BW, cardiac contents of MDA, HYP, Col-
#ARAEVER : B AT 2500, Wit BF5E T ) 6 R 252 . E-mail: I and Col- l , mRNA expression of Col- Il , TGF-B, and
wangshurong11@126.com Smad3 in model group were increased significantly (P<<
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0.05), while SOD activity was decreased significantly (P<<0.05). Compared with model group, the degree of myocardial fibrosis

was improved in TQ groups to different extents; serum content of IL-1B and the contents of MDA, HYP and Col- I in cardiac
tissue in TQ low-dose group, serum contents of IL-1B, IL-6 and TNF-0., LVW/BW and the contents of MDA, HYP, Col- I and
Col-1Il' in cardiac tissue of TQ high-dose group as well as mRNA expression of Col- I , Col -l , TGF-B, in TQ groups were

decreased significantly (P<<0.05). The activities of SOD in cardiac tissue were increased significantly in TQ groups (P<<0.05).

There was no statistical significance in other indexes among groups (P>0.05). CONCLUSIONS: TQ can protect against MF

model rats to certain extent, the mechanism of which may be associated with the inhibition of inflammation reaction and oxidant

stress reaction, and down-regulation of mRNA expression of Col- I , Col-1l and TGF-B..

KEYWORDS Thymoquinone; Lipopolysaccharide; Myocardial fibrosis; Inflammatory reaction; Oxidative stress; Regulation

genes; Rat

O WLEFHEA (MF) 2 i LT i s O L5 BB R
OV 0 T3 SR S AR 220 LA A Je 28 2 AR M 105
PR P, ] S 28 O LB AE B2 14 0 0 28 55 5K 2 RE D
B, IFGUR DR E  HE RSO, 2500 L8 B
BE PR EZER R RZ ", MFRJERS#eE
KA FB(TGF-B) 1™ A= Fl 3 L5t 4 Js 4 11 1 (MMP )
K4 Jea 2 1 B A S 50 (TIMP) (9 S A B 3% - 148 2%
5K 2R - [T 32 58 (RAAS) LK ARAE S A A B
AR A5 22 AL OC R B D), L rh S S AR A
SV AE MF B JE et i v 4 4555 A HC J 22 i/ IO,
WEA, R MR T AEEBE | 2 BB B S5 2 T
SARHHE N R LAE™ , TR ER Hh AR i N R B0
ZHl (LPS) AP M SRl ik — 2035 e S E SO A Ak
LR, 1 U WU R 21 4 ) 3o i B SR, e BUMF
I RH,

PRFP R (Nigella glandulifera Freyn) N B R Z4F:
FAKEY) . BRDEDRE IS R T IR A A ) v
RIS, fl T R (RS MISE A, i LR
(Thymogquinone, TQ) f& o (1) T E G PR 43 o I 4K
WEFE R I, TQ HATH A A i) S A 3 B 1o 1Y 25 B
P, AT ARSI S AR Y L A A 3R LB (IL-16) (IL-6,
IL-18., il 98 3K 3E Pl F o (TNF-o0) | 8 420 1k 4 15 AL i
(SOD) N 1% (MDA) FIA JDE H ki) & B sl il v, A,
AP AEA 25 BILR . ST, AW LPS 1755
ST R B MF A58, ) 2545 TQ XA LA P74 1)
JeaT REAIL L LAY A ) BTG MIF 4 2 B P AL S £t
2%,

1w
1.1 {88

BH-2 #1522 B 58 ( H A< Olympus 24 ®] ) 5 U-2000
RUZRAP-0] W66 BE T ( H A Hitachi 24 ] ) s BS223S AU
HL ROV [ 58 2 A B2 AR (A6 o) A BR A \l]; CFX
Connect™ 74 5 B 5 it R & Wl 4 2 v (PCR) Y (3 [H
Bio-Rad 2 1 ) ; SpectraMaxM3 ! i 11X ( & [/ MDS 72
7] ) ; Centrifuge 5427R 7Y & 3 & 1808 R 250 AL (75 [ Ep-
pendorf/AH]) o
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1.2 #AmEiH

TQ 5k 2 (#E 5 . 117M3245F, 4 Ji . >98% ) .LPS
(Hit*5 : 113M4068V) ¥ 11y H 3 [ Sigma Aldrich 2\ ] ;
IL-1PB . IL-6 , TNF-oufiff ¢ A2 W BRI 7 (ELISA ) A il 1 71)
%5 ( 32 [ eBioscience /A w] |, fit 5 43 5l 2 76851243
76645023, 76756032) ; 72 Il Z 2 (HYP) . SOD MDA £
MERFA £, TRAKE LT (HE ) YL 5 . Trizol i RNA 2
R (R Bt R A T ARG T, #1543 51128 20170219
20170105.,20170213 20170806 ,20170103) ; A fil T HUJiz
JFEEE I (Col- T ) .Col-T ELISA #5714 ( | A%k
YIRHEA R A A 5 4051 20170223, 20170125) 5
SYBR Green %¢ )¢ i€ it PCR i & (7 SYBR green 1 |
PCR Buffer, JG RNase /K %15 , H 4 TOYOBO /4wl , #it
51 QPK-201T) ; AR AN K 43 #rali, K M4k
1.3

I8 1 P Wistar KR 40 H, 4~8 H %, (K=
250~300 g, H1 BCARIE A SE 56 s 1A FR mlER AL A2 771
A5 : SCXK (J1])2015-030].
2 Ak
2.1 HH 1SRG

B 40 HR FUE B PEMESE 1S, BERL2 J % B2
FIRIZHILPS 1 mg/(kg-d) ]I TQAIK . 7 41[LPS 1 mg/
(kg+d)+TQ 5,10 mg/(kg-d) , TQ F 1% B & % SCHk[9]
AR Fp B PO 0 25 2R ), 454 10 H o BRYJIRZR
FRUIE i v S S A 2] SRR AR R K AN, AR R
FLIAT Jes 13 5F LPS[1 mg/(kg - d)]42 il ME B | 45K 1
WSR3 JEM, AR 1 R, & 4 24K A IE
TSR 259 (LA A BRER KRR, 5K LIk, 14k
3.
2.2 MiFREEFRIR N

KRG Zi I, A R RIEER 24 h, 1 10% K5 &
J(0.3 mL/kg) #EA TIRREE, A0 Z B 5 mL, 3 000 r/min
B0 10 min, 438 B2 T EPE BT 4 CUKFE R
fFo KA ELISA 1 DAGFR ORI 4% 2H K B i+ IL-18
IL-6 \ TNF-o 7% i , A% 4% HEAF OGRS Ui B A5 e
2.3 DIERESHKN

Bt & , R e K B ART i (BW, g) 5 Bl I
AEBE, FER I O B 25 R A GO MRS S AR
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PRERZKIE TR R AC T 5 , FRE A0 T i (HW, mg)
0 Z i (LVW, mg) , F 315500 I T 42 458 25 (HW/
BW,mg/g) Fl /0 % it i 5 20 (LVW/BW ,mg/g) o
24 DAELRHRESZIE

REALIEEE“2.3" 01 F &K 3 R DI E T 4% 2
RHEE, B2 24 hy %A YR (Z454~6 um) |
s WK ATH B HE Yo, Dirp MR E F e, BT
S WARUEE OULES, B9k T A (<200) Bl ATLE 10 4400 T
WA TIEEIT A IR (e s, AR 2 0 6, A R
2 2R n) .,
2.5 LA LR S RO AILBS R FE AR B A T

B 2H A OO I, DA BRER K 3 vk e 4R T BUAE
D FEITDAR 1240 D WUT TR 4UE B BFEE LA 21505,
R A 0 WLZH 22 Hp 48046 13 48 A (MDA SOD) 1.t
WU JE 45 FR (HYP . Col- T . Col-T ) Ay & s 7% e < SR
A2 0 BT LR M- 1] D43 56 BE A6 s LA 41
HYP MDA 7 &, R FH i EERS S AL Bt LA 55 40- 1T UL 43k
SEEEFHHGI SOD 1% 4 , 5% FH ELISA 8 DA A7 UK Col-

T Col- T & £, A 4% HEAH 5] G il I AR

2.6 DALZELR F MF 8 X1 B E mRNA Fik B

Bee2.5”m RO U BB 2S5, R Trizol — 257k
FREOR B0 WL 21 RNA, i F 4404006 T 2
FLAlEE . ¥ S RNA KU 5% 8 cDNA, fifi H Primer 5.0 X
%1t Col- 1 .Col- Tl \MMP-3 . MMP-9 . TGF-B, .Smad3 .,
B-actin [ PCR 59 (P51 L3 1), # ] SYBR Green %¢
HE e PCRIAHI L R FH S 2 6 1 PCR I LASE R
H PCRANHATY . SRR (350 uL) :cDNA 1 uL,
RS9 % (25 pmol/L) 4% 0.6 pL, 2xPCR Buffer 25
uL,20xSYBR green [ 0.3 pL, JGRNase 7K 22.5 pL. 2
IS5 2 94 C AR PE 4 min; 94 “CASPE 20 s, 60 CIB &
305,72 CHEMI 30 s, AFIR 35K, LAp-actin WINZ:, A
B H ) mRNA AR ZE PG ih 2 Sos g th 4k, R
FAR X FEAE 722 L CFX Manager™ V2.1 34315345 H 1Y
mRNA [ H XF % 15 7 (B H 1) mRNA ) CtH 5 N 2=
mRNA [ CHE Y FUIE, CHEFRR B N A N DO 5
558 P A B 15 A R FIT 2 DT PR PG 50 o
2.7 FItFEFIE

K SPSS 15.0 3 A% Bdin i A 141t o0 br o TR BT
B X + 5 Fan , SR IO 27 2240 7 8% Dunnett-¢ K 56
KUK fEak 0.05, P<0.05 K25 A Giit= i 5,
3 #R
3.1 TQXf MF #& %I X R Il & IL-1p . IL-6 .\ TNF-0.& =
A

50 B P A, A RS A K BRI T IL-1B \IL-6 \ TNF-a
TERYBEIE, ZRYAESITEE X (P<0.05) ., 5
PR 2 P, TQ R d 41 K BRI 3 IL-18 5 & A 2 TQ
5 R 2 AR BRI TL-1B  IL-6 . TNF-or 7 340 i S B A1
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22 S G L(P<<0.05) 5 11 TQ {71 25 Kk i
I IL-6 \ TNF-o 5 1 22 S+ B C G152 8 L (P>0.05) , 1
W2,

*&1 PCR3|#F5!

Tab 1 PCR primers

HRAR bzl TR bp

Col-1 i 5'-CAGGGTTTCAGAGCACCATT-3' 159
i 5'-CGTTGGGTCATTTCCACAT-3'

Col-1l 4#:5'-GGCTCAAATGGCTCTCCAGY 112
Tif:5'-GGCTCAAATGGCTCTCCAG-3

MMP-2 i 5'-CACTGTGGGTGGAAATTCAGA-3' 480
Tiif:5"-GTCCGCCAAATAAACCGATC-3'

MMP-9 i :5'-CCCACTTACTTTG-GAAACGC-Y' 229
i 5'-CGAAGATGAATGGAAATACGC-3'

TGF-p, 5 TGCGCCTGCAGAGATTCAAG-Y 8
Tiif:5'-AGGTAACGCCAGGAATTGTTGCTA-3'

Smad3 i#:5"-GATGCTTCGTGACATTGGAACCTA-3' 145
i 5'-TTCCCACGTTTAAATGCTGCTG-3'

Practin i 5 TTGTCACATGCCCTGCCAGGTC-3' 560

T :5'-GCTCCTTATGTCACGCAGATTC-3'
Fz2 TQX MF#E AR Mm% IL-1p . IL-6 TNF-0 & 2
IS (x +5,n=10)
Tab 2 Effects of TQ on serum contents of IL-1f, IL-6
and TNF-a in MF model rats(x +s,n=10)

415 IL-1B ,pg/mL IL-6,pg/mL TNF-a ,ng/L
bpeee 725+132 75.6416.34 82344625
ikl 254843.11° 11231£832° 125.06+834"
TQILHIEA! 1259£1.52° 107.23£7.44 121.36+8556
TQRAMEH 1074137 85234538 92.61£6.18"

VE : 5% IRL LEA , * P<<0.05; SRR LA "P<0.05

Note: vs. control group, “P<<0.05;vs. model group,”P<<0.05
3.2 TQXf MF R X R/ RESH IR0

O PR U, BRI R B LVW/BW 5 14, 22
SAGIFE L (P<0.05) ; HARSE 2 F ¥ LG 1T
X (P>0.05). SR A, TQ @l K LVW/
BW 8 # BRI, 22 A G i 5 L (P<<0.05) ; A5 bR
ZRHIgi R L (P>0.05) , FEILFR 3,
#3 TQMMFEEXROHERESHAHIE (X £,
n=10)
Tab 3 Effects of TQ on cardiac mass parameters in
MF model rats(x+s,n=10)

43 HW/BW, mg/g LVW/BW,mg/g

popicei] 385£0.12 3.02+0.16

fl 3924024 34140077

TQIEHE4! 391£0.15 331£0.16

TQrAIEH 393£0.17 3.08£0.12°
T SRR e, ©P<<0.05; SRR [ #E, " P<<0.05

Note: vs. control group, *P<<0.05;vs. model group,”P<<0.05
3.3 TQXt MF#EEK RO AARRIET LRI

Xof BEZH R B JULEH 2 40 HE 51 8 5, A 403 A L 200
JLAZ I/ N — B30 BB 20 IR B JULZR i i 3K, 240 B A /)
A, HHFIZEAEL, 7T WY B £F ek 2 . SRR [
B, TQ 45 7k 2H R O JULAR - 3AR R X 52 S ) 2
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R , HLTQ i Ak ZH 55 TQ IR i s S W, TR AL
L

CTQ ﬁ?ﬂléﬂ D.TQES 4
1 SEXRONALREZTF EHME (HERE, <
200)

Fig 1 Histopathological micrographs of myocardium

in rats of each group (HE staining, x200)
3.4 TQXf MF &2 X R0 AL AR | W B R R A
i
B350k HRZH O, R 4 R B UL 2 MDA 5 i
BF T, SOD i 1 B EFRAR, ZRIA it B X
(P<<0.05) ; 5 BEAY L L 48, TQ 45 77 i 2 K BloC L4 41
H MDA & 5034 1 35 AT, SOD 1 M4 8 7t i, 22 5738
AR X (P<0.05), L% A4,
&4 TQXf MF &K R0 ANAE R fr AL Bz 00 AL
BRIEFRII R (X £ 5,n=10)
Tab 4 Effects of TQ on oxidative stress and myocar-
dial collagen indexes in myocardial tissue of
MF model rats(x +s,n=10)

A5 MDA, pmol/L  SOD,U/mL HYP, pg/mL  Col-1,ng/mL  Col-lll ,ng/mL
popcei LISEOIT 70364735 1025£202 42314512 30554423
it 26410057 BISESAT BAEIST 106524832 70524763
TQIRAEA 2058014 65414710°  1681£181°  6252£500° 6542561
TQEAEA 1571003 66321538 1402+133  G0S1ET01F 42524450

TE: 15X IR PL A, “P<<0.05; SIERI 4, "P<<0.05

Note: vs. control group, *P<<0.05;vs. model group, “P<<0.05
35 TQXt MF# & X RO A AR A0 AL R HRE
2

B0 R L, BT A K B LA 2L HY P, Col-

[ Col-M&EHBET G, ZRIA G EL(P<
0.05) . SAERIA] HE AL, TQ I 5 41 K BlC L 21
HYP, Col- T & % DL & TQ i 7 i 41 K B0 L4 21
HYP . Col- I Col- Il & & ¥4 @ % FAIL, 22 5 A e it
X (P<<0.05) ;17 TQ G it 41 AR BLC WLZH 2 Col- TN
TRERIGIEE L (P>0.05) , 1EILFE 4,
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3.6 TQZX MF B X R MF 18 X B2 E mRNA &ix
EeEAl
5% BRA P, R ZH KB Col- | (Col-TT \TGF-B, .
Smad3 fY) mRNA F X Sk 545 25 Th e, 22 A geit
R (P<0.05) s Ho 2L [ 1 mRNA A ik i1 0
il FE X (P>0.05) . SEITIA AL, TQ 254K
Fl Col- I Col-TIl , TGF-B, i mRNA F X} & ik it 14 i &
BEAIG, 22 5 ¥ A e it 38 XL (P<<0.05) ; HoAx 3k R Y
mRNA F0F Rk 5 28 S ST 3 L (P>0.05) , 7
W5,
&5 TQX MF 2! X & MF 6 % J§#2 £ [l mRNA %
ERIRI (X £5,n=10)
Tab 5 Effects of TQ on mRNA expression of cardiac
fibrosis-related regulation genes in MF model
rats(x+s,n=10)

4 Col- | Col-1l MMP-2 MMP-9 TGE-B,  Soadd
popel 1004012 100015 1004013 100£0.14 1004013  1.00+0.08
k| 25610260 235+016° 091015 093£0.02  184£0.15" 1542017
TQIRAHEA 16420197  152£016° 1012014 096+015 1254015 145+0.12
TQRAEA 1544012 124£016°  103£0.05  1.07£0.09  L1I+015 160+0.12

Vi B g, * P<<0.05; S RERIZH HLAR,'P<<0.05
Note: vs. control group, “P<<0.05;vs. model group,“P<<0.05

4 TTig

TQVE R —Fh R ARG 43, B HA BUog Hk
PUASLVER AL 38 AT S 21 4R 100 | B 27 24 A il
LA 25 AR AT — 8 BT AT AL 2 3L R
R T HR A BEAE AT R MF (978 i & H AT REHILI
H A v A B . MF & 52O 0555 0 £ TS (1) 2
B ZE, N2 R i e = BRAR 6T B, B MF B 24
FB A HAT B I R . Ak, AR AR
T TQ X MF R B P47 FH S LT Ge AL o

MF Sl #3801 52 i) s A4 He J 78 A fr i = e
JEWE S NS R  RIAETS S5, P LPS B SN
. LPSJ& 8 2= QPR R At M B b g — APl o, 1T 5
T E 2 A 20 BB | 7 Toll BEAZ /A (TLRs) &5 4, Bl JE Ik
533k & 11 (MyD88) | 141 il /&R 1 52 4 A 5% I il
(IRAKS) 254, Ji 815 R R e A 5 I A 5 1 25 [
55k S ARG N 22 kAR FFAE 22 4 i DX 5
FAE R R, S BOO WU G5 2 LT e Ak g
S ME® JAEFSE 2B, TQ BA LR RN , REALFRAR
SIS E YA N IL-1B . IL-6 . IL-18 \ TNF-a/K -1, A i
B HSCHR[10105 1 , 26 LPS i 5 & il MF K B8
VAT TQ XS HAH SCFE IR 15200

IL-1B \IL-6  TNF-o/2 4 it 5 b H 8 2 A RAE R 7,
TEMF A KSR i A e e R . JLrp IL-1p7]
FIHZ R MMP & [ R BKF, R R EEANER
TRIKSF 5 TL-6 RIS 41 PN JAK/STAT Ras/Raf 255 5
%, 80 LT 248 A0 i i B 2 38, 5 5 0o L
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CET 2 A i 1) L RSCET 4 20 B Ak s TNF-a il BES 5 10
JULZN L B IR BE AN Tk 72, I BRI TIMP iy 3k, A
5T R ELIS A 32 K6 45 21 K BRIt 375 48 i PRl -7 (IL-1B
IL-6 TNF-o) (7% o 253 Eon , S5x) B s, AUl
KR EARRAERF &R B EA S, 2RS¥ E
o X 7R LPS AT 38 fin K BT 2 5 IR () 3k , MF
PRI i By . AR TR B, TQ AR 7 41 K BRI 75
IL-1B5 & A S TQ ey 1) 4 K B IL-1B . IL-6 \ TNF-a
TR E AL, X R R R TQ WA AR HE
R AIC MIF #5280 K BRI I rh A E IR F- 9 3R 3K, 15 Alkharfy
KM SRR 45 R A — 2, 7R TQ Hit MF E FH ] R
EHBTRAE A X

O WURE S BE TR MF T i 56t DR 25 T B
fitte FEIER AEBRAAET O WU RIS B 2Rk, nl A B F
HEFF O WA TUAT A 7Y, R UE O WLER 40 B P R M 5 SR i
FEBURAAET O WURE I A 3k B TR AT 38 i 2 B 1) iR
B, RAARC LI 1, B 2 BUMF R AR [RIET, Ak
IR G R BN N ER= Sl SN 1 /0B N A 3
HEIMAE N Bz DI REZE AL , AT MF T -5 % gt
F LG AT O, S Ak 7 8RO LS 5 A 6 PR (T MDA
SOD.HYP.Col- I .Col-M)Z&5 T MF iy kA5 % it
o Hod SRR O TG PE /7 CAnys 1A% ) 1 A
BN Es i bRk m b AL (4 SOD ) 1 P 55 T 8 [+]
B, /5 M G S SR AL 7= W i MDA 7R AT (1] 422 J2 i AL A4
Y7 [ RS R E RN, HYP R KR ZUR
FEW I Z— R R R By, 29 o R DR
IR Y 13% , R/ [a] 32 5 e O TS S )
P DU R 5 R AL RO LA 2L L Col-

[ FCol-M K. Col- | fAERMPLAERNE, TEHT
TR0 25 BE B 5 3 5 Col- T AT B85 A PR Frsiidt: , 5
D EE VA B AR S AR M RE A 5, AR AR BIR,
B0 B b, AR A R R FILAH i e G, 200 B A R/
AN—HHESNZEEL, F e di A B 8, L LVW/BW DL L
ZH 41 H MDA \HYP . Col-I.Col- Il & 44 2% T, SOD
T R . X R LPS A R RO LA i 2T 4
b, I3 IO AUR IR 5, BRI A AR ) . S
RUZH A, TQ 2577 it 2 K RO LA 27 4 AL F B 52 81
ANFFREE Bl , TQ M A ALK B LVW/BW L L 4
Col- TN % #& DA S TQ £ 5 4 20 K B0 WL 41 2 MDA |
HYP . Col- [ ¥ AL, TQ &5l 41 K Bo ldl
21 SOD I PESY B T i . X R TQ HAA —E MHL A
AV TR, I AT 8% ME A58 Kk B ME R .

B3 U LIRS B AH ¢ X 7 4h , TGE-P /Smads i % il
MMP 12 5% i MF (1) 8 L6, A TGF-, #1 Smad3
J& TGF-B./Smads i [ i JCHE K+ , MMP-2 Fil MMP-9 /&
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