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Effect of quercetin combined with Praziquantel on expression of myocardial immediate early gene
and transforming growth factor-p1 in mice infected with Schistosomiasis japanica
XU Biao, PENG Ding-feng, HU Yong-jun
(Puai Hospital of Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430035, China)
Abstract. Objective
mice. To investigate the effects and mechanisms of quercetin on myocardial injury due to the development

To study the effects and mechanisms of myocardial injury in schistosome-infected
of hepatic fibrosis after being treated by Praziquantel. Methods Eighty mice were divided into four
groups: group A, group B, group C, and group D. Group A, group B, and group C were infected with
Schistosoma japonicum cercariae. After 8 weeks, group A was treated with Praziquantel 500 mg/kg for
2 d, group B was treated with quercetin 30 mg/(kg *» d) for 8 weeks after being treated with Praziquantel
500 mg/kg for 2 d. Group C was taken as experimental control without any treatment. Group D was taken
as normal control. At the week 16, all mice were sacrificed and a part of liver tissue and myocardium tissue
were preserved. HE Staining, electric microscope, RT-PCR, and immunohistochemical technique were
applied to observing the changes of hepatic and cardiac histopathology, myocardial ultramicrostructure, the
expression of myocardial c-fos, c-jun mRNA, and the contents of myocardial transforming growth factor-
Bl (TGF-B1), type I and type [[ collagen in mice infected with S. japonicum before and after treat-
ments. Results There was different degree of myocardial injury among three groups of experimental con-
trol, Praziquantel treatment, Praziquantel combined with quercetin treatment. Praziquantel treatment re-
lieved the degree of hepatic fibrosis and myocardial injury. The content of myocardial c-fos mRNA, c-jun
mRNA, TGF-g1, type 1 and type [l collagen were obviously reduced compared to the experimental con-
trol. When Praziquantel treatment combined with quercetin, the degree of hepatic fibrosis and myocardial
injury were further relieved. Although the content of myocardial ¢-fos mRNA, c¢jun mRNA, TGF-p1,
type | and thype [l collagen were still higher than those in normal control, those were reduced signifi-
cantly compared to the group treated with Praziquantel. Conclusion Hepatic cirrhosis due to advanced
schistosomiasis may lead to cardiac remodeling by stimulating the expression of immediate early gene and
promoting the overexpression of TGF-8 in myocardium. Anti-fibrosis therapy can reduce the degree of car-
diac remodeling. Quercetin may protect myocardium through reducing the degree of hepatic fibrosis and
inhibiting the expression of immediate early gene, which could decrease the level of myocardial TGF-1.
Key words: quercetin; Schistosomiasis japanica; hepatic cirrhosis; myocardium injury; immediate

early gene; transforming growth factor-81 (TGF-g1)
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AREHERE (EBEERSGARLAA, HES
¥ 99.17%,#5 0410031). VA E &5 I m DAE
A KRB M.

1.2 EEEAN KA cfos 514 (W FAL it B
AHEL Y 382 bp): E#F 5-GGCTCTCCTGT-
CAACACACA-3', T #f 5-CCGCTTGGAGTG-
TATCTGTC-3', cjun 3|4 (Il F 4t 5 A4 7.
74y 385 bp): k¥ 5-CAGTCTGAAGCCGCAC-
CTCC-3', F ¥ 5-TGGTCTGAGGTTGGCG-
TAGACC-3', B-MlEhEH (B-actin) 5|4 (WS H
¥, FALRBRA S, =4 246 bp): U7 5'-GT-
GGGCCGGTGTAGGCACCA-3', Fiif 5'-GGTTG-
GCCTTAGGGTTCAGG-3', Trizol iR M T X E
GIBCOBRL A8 EBW A R XA Y TR A A
HBy/PR I R ENBKE AW AB %E Santa Cruz
AT BN B TGF-pL Hifk . SABC X7 & . 115
EFIWLEMEAR AP ELLERR 1gG.SABC
BR EBEREADE-SELYEESY HR
BEBR . EAHLBE.DAB B XN E%E. AR
NELEEY TBARLA ., BX40 6% BiE
(AZ Olympus 2 &) ; PCR Y- (#E EP-PENDORF
/A]); BIO-RAD H3%{X (£ E BioRad 24 #]); BIO-
RAD $EB &1L (£E BioRad A7),

2 Ak :

2.1 /)N BRIML R A 0 UL 4 AL B R 2 ST R Eh )
S BHREWHADR 80 B G MHK 40 HD,
20~25 g,4~6 AR (MARFEXRNYERTD
) .BEPL4Y S AB.C.D 4 4,484 20 H., A g
.8 R/NRBREHEANRRREY 25 & (WA M
Jb4 1t W S B 8 BT L IR T R B SO T R (R
B ERYEY 8 ARG AMER ig 1dir 24, MEXH
500 mg/(kg » ), W TFHEEK,1 mL/(H - d);B
Itk s R+ A B B R R 8 RS R B g iR
57 2 d,F B A 500 mg/ (kg * d), 4k AW i & ig 8
F7 8 JELF BN 30 mg/(kg » ) (GBS % XHEF
ECD R FABSA L mL/(R - d), CHRMA:
YR 8 ALK ig8 A, 1 mL/(H -
d);D X HRAH /N BRI R 2L ¥, IE % T A
16 B, % 8 FZE 16 ALAEIEIRK ig 8 .1 mL/
(R+d., %16 A% A.B.C.D4 HAHARHFEHY
448012 12,17,10.20 R, F 16 AE 25 kB
744 40 mg/kg ip BRI B, 4 B 26/ BRI
g RO PHATHLREY (HE 2 6).RT-
PCR ., 55 28 fh % (546 0 LA S i S e BE 2% .

2.2 SMERFEAR . OCHHER R HE o temks.
FHAAKYIR%Z HE REE. 6B TRESHPMR
JEAL 0.0 LA R R B AR AL

2.3 NBUL WA LES B B WEE /D BB S BT
1 emX1 ecm X 0.2 cm ZEZE L LA R, 1735 5T 8 5
(X3150) MELHANRONALBHMEH R,
2.4 RT-PCR &0 LML c-fos, c-jun mRNA
Rk HHMARILAER 10 frEE (50 mg/f).
# Trizol LB MBLMALR B RNA, B HH
(50 mg) LIEH 5 S8 ABB/EMA 1 mL Trizol
AL BASEBFSIR,3 KX10s,1.5 mL EP
%% 1 mL Trizol A 0.2 mL S5 15 s, B/
TiE 15 min; F4°C F 12 000 r/min B.L> 15
min; ¥ EIMKHEEAFE S 1 mL Trizol KM
A 0.5 mL REIIE RNA,ES . AR ETER
T 10 min; 74 °C F 12 000 r/min &> 10 min, &
BEETIEYI R RNA; £ B, 1 mL 75% Z @
R EEEY RNA 1 KBS F 4 °C.7 500 r/min &
L 5 min; £ E¥E. BT RNA JL3E, B F 20 pl
DEPC-H, O (E iR ELHE) . BA4XKEITT
M Aso/Aso fHiTHE RNA 153, % RNA KJE.
WG SR A B RN 4% :50 °C,30 min (HEEFR);
94 °C,2 min (PCR &3, KM% %8);94 C,

30 s;58 °C,305;72 C,305;72 'C,10 min (PCR &

) (34 455). £ 100 V,35 mA F,PCR =# T
1.5% RSB P oIk 50 min, HRik&5RALHE K
BB A AR /A& . B Multi-Analyst 844
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B-actin KA EHHNAE LEERR.
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TR TERHRSBNE,
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R AT DB 24, AR T L /B 43 A o B Y 2 e I



- 1766 -

% % % Chinese Traditional and Herbal Drugs £ 40 %% 11 £ 2009 £ 11 A

XA KB R4 L3R 1 5 P2 R /D i KR R O B
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Fig.1 HE Staining of liver tissue in mice among every group
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— shows myopachynsis and alinement disorder of myocardium as well as disorder inflammatory cell infiltrate around micrangium
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Fig. 2 HE Staining of myocardium in mice among every group
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— shows hyperplasia and engorgement of mitochondria as well as myofibrillae fibrillolysis
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Fig.3 [Images of myocardium in mice among every group through transmission electron microscope
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3.4 LULAHB R c-fos.c-jun mRNA fFEiL. &4
/MR RT-PCR W BOLERFERE L. s
B RO R F c-fos mRNA c-jun mRNA Fik
AL B TR, IR+ M RS IRl S
M B 2H At c-fos mRNA ., c-jun mRNA ik #F—
P RETHENEREIKENIESRAR. 4R
W1 RE4FS,
#1 FEMRONALG cfos.c-jun mRNA
REKF (xts, n=10)
Table 1 Expression of myocardial c-fos and c-jun mRNA

in mice among every group (x%s, n=10)

g 3 P&/ (mge kg™ 1) cfos mRNA ojun mRNA
bafd - 0.1105£0.031 8 0.103 240,031 4
8 - 0.685240.090 1° * 0.803 10,081 6~ *
MR+ W 500430 0.421 310,045 4AA 0, 54] 320,051 744
M 500 0,516 430,082 284 (.691 620, 080 344

HxfBAkE. - P<0.01
SHERA L. 24 P<0.01
L5 uif s B L HL 4 . A4 P<C0. 01
* * P<C0.01 ws control group
AL P<Z0. 01 ws model group

AA P<70.01 ws Praziquantel group

1200 bp

800 bp

e s s e o JETSRNN

250 bp
246 bp

100 bp

M-#Rie 1R -k bW RE xRy
- M-Marker 1-model group 2-Praziquantel group

3-Praziquantel and quercetin group 4-control group

B4 SHMBRIFAAD c-fos mRNA FiX
Fig. 4 Expression of myocardial c-fos mRNA
in mice among every group
3.5 LUHA S TGF-pl B ELL . ¥ MALHLR
WHIE TGFpL Mt EA. rhrfd. SR d 0Nl
HHAN TGF-pl BiFwE, £ Rt a4 T .0 A4
MBS BE S A T AR i, e IR 4 AR
BABITAOCNALN TGFpl o XHR E.H
EAQLME. WERAONHERAN TCGF-Bl &K
R20 B3 T M s ik R+ M RSB T Al ik
FAZA At TGF-B1 W& — 45 B B F e, (H H K
eyt A m . SRILE 2 LE 6.
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M S pamnsaiamie i
1200 bp
800 bp
500 bp
385 bp

250 bp

M . e ” 246 bp

100 bp fed

M-tRic  1-HERNZE 2-mprEME  S-teEEE M EA  4-xTR4A
M-Marker 1-model group 2-Praziquantel group
3-Praziquantel and quercetin group 4-control group
Bs5 BRANBRFAHALAR cjun mRNA RiE
Fig. 5 Expression of myocardial c-jun mRNA
in mice among every group
3.6 LMLHZAA LB B R A0 28 1k - X B4 .0 L
AWHAE [ MBREHEEER, trRH HRE
DAAN 1 I RRIFEFE A, 8RS T 48
BIE. ARG T 0NN, iR+ 5
RSB O NHAR 1 IR FE > i KR
b EEGAOTR, ERcUHAAN T IRER
i B EL AR 2H B 3K A o B+ M B2 R R B IR T
HEmemEmAmA, | IRRENEH - L RBET
B HHKFEI T AR, SRAEZ 2 KA.
F2 FAMONAKRD TGFl 51 MBRERE
(xxs, n=10)
Table 2 Expression of myocardial TGF-1, types 1 and I

collage in mice among every group (x+s, n=10)

i

8 ToFgl 1 8KE BT
(mg+kg™1)
ol - 0.041140.0028  0.0603£0.0022  0.042 8£0.0152
%) - 0.220 90,0236 *0.204 60,0251 * 0. 183 140021 5+ *
MER-HEE 50030 0. 113 620,031 24 40,125 320,022 5440, 102 140020 4AA
% & 300 0.157 820.032 1580170 340.023 1550153 5+0.022 62
Syt A P<0.01

SHRBEKE. 2P<0.05 24P<0.01
ot s B 2H LAY . A4 P<T0. 01
* * P<C0. 01 ws control group
4 P<0.05 A4 P<0.01 vs model group

A4 P<0.01 vs Praziquantel group
4 it

e REFFE R, F S AT B E AR OIS
MIBERI 8, R I O s R EF R haE A 2
OESOLEARY K. EHEKR ERK DR
Fh— RO NUR . 17 B PSR, AT BE (L 1O
JUL 9 0 R 2 RS 4 550 WILEE AL 1R 998 BB 5% 5 T 5
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— % TGF-gl &k
— shows expression of TGF-81
Be HANMROMALR TGF-p1 ByRIX
Fig. 6 Expression of myocardial TGF-B1 in mice among every group
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B& o o ‘i s g ¥ ¥ 23
B o AR Wi § e
»HR4H e i+ 1k R 4H kv A HRH

- REE#RE

— shows expression of collagen

B7 #AMNROCNAR] TBRFEHRZE

Fig. 7 Expression of myocardial types | and I collagen in mice among every group

H Child 7R MEAZBHEHNERERTX. K
BIRELRERAREMNERENE R-ME KK
E-BE W £ 4 (renin-angiotensin-aldosterone
system, RAAS &%) I HEHE BEBRELES,
I B PP AL 28 3 T TR 7 TR LI RER 2 R BOM
BERYFRRKIE TRUREEEZNIER. T
BACUEAECIRMEREER.

A 5L 56 T 5% R B 5 M B0 o % b A A/ B0 L
FHEMEHRZ, K ERI.O U048 M AL R X 8 i
gL ML BOEREY., CEEBRE—RINEKE
RO FMAKRILE SBOO S . IIEEMREK
. LREFERBAMERRE O UL RAT IR,
E R HE < A0 LAE B 5 38 38 30 4 . JULTR) 53 47 4E 1K i

A BB 22 (8] 3 A8 T A AR IR . 2.0 UL 1) 3 RS U
WEHW O, 2R OEZEHMOPLT 4L, &L
SECHREER. EFRET O NE R R MRS
AR LM, LR FFRE K P E, —EZ
F 2 18] W - O R, B2 B0 L E] B AR B PR A
& R4 P20 M R F | B A AL Y 5 £ R T T 4
BAEEEFRERERRERE cfos 1 cjunl™, K
KXY Fos HHYE Jun BRI RFAIRER TR
BENERMIEEA 1 (activator protein-1, AP-1),
Fos EHE5 Jun EH CKBREAMXBERMLE L
AP-1 B ¥R E T 1H 4, RIBOZ N H A 40 5 18 5
BRERYFEF. B M%RCIELR BE TR
PkE EAE R BKRA R KR FETT- KGR
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RAAS R B, B R R 1B AL
TR T+ T B R 5K R T DO AT 0 30O JUE AT 4 4
MNENREE (cfos.cjun ZEH) RiK, m#E AP-1
AR . TGF-pl #£H B3 FXHHAEE AP-1 44
o1 5 yc-fos B c-jun ZEFIE HEG,AP-1 DNA &
ARV AT h0#E TGF-1 % % K 8%, B i
B L R A4 5 B R 3 TR 680 U LT 4 4 MU 7= A K
B TGFpLATix LU A=A ZMIEM. LR
HESC, TGF-pl #E LM E W+ R EEM M. TGF-p1
AEEROM T A, 8B IR 7™ A F o 6, T B 5
MMPs (matrix metalloproteinases, # i 4 & & H
)/ TIMPs (tissue inhibitor of metalloproteinase,
EREAMALSME R WMHEIIER, £ TR R
B35 /0 15 PERR AR, TIMPs 7K 5F 38 hn 3 i 15 5
wEgtel pesh, TGF-B1 A 30 it B 2F 4 40 i 1 L
e AT 4 41 A6

AHRGERE R ERH/PNROUNARE T |
&R R B TGF-pl ki &M i B345&,
22 Wi v R 3 9T S R R L LR 00 B 4 B B o
OUEAPIMBERER TGF-pl & 1 B[ B L
BAKPIRBE TR, TN RBETE/DEATA
SUREBGRE, MBS E. T2 WX RAAS
ARG T B BOE VR RSS9 200 L4 4L AR B
BER TGF-p1 ik, M T [a] £ 3 2 .0 UL 22 72
B. MUMERBITE, T #— 28R FHS 5w
BGRE, N0 NAR PRI REEN TGF-1
IR MBEREREKE. BREW WEREN
il TGF-1 X JF B2 1R 40 0 i) {12 384 78 46 T, 3 Y &1 4
A WE RS . s, M B R R R O LT
EAR G BB 7, VR R 45 o T R R I 3 R R0 L
AT B T HE IR R T A - PR
JE £F 2 AL A8 B 5 R AR 470 JULYE T T 390 o0 LA 1
BpREE . TGF-Bl M ERE, " ERBNTOE
HBEM.

B2, i W% B A EE /NPT R AL LE A8, B R
ZEMRBIRIT, MR A LI TSR R T
BUREE R, Wi —5 S BOUHG. #ER

ER—FERARZY, TR EMHRRBITRDAR
i % o BFEF e 4b i R, WU L LR . BEE LA
PP B 5T B T 3R A » ¥ v 8B ) Zh L A T JF 4F 4
R HC I RAE MINRTT .
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