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[#Z] HBY T sGC-cGMP-PKG {55 3@ I 5T AR 4 ( Curcuma kwangsiensis oot tubers, GYJ) 7K $& 9 %}
FE IR (isoproterenol , 1S0) 175 /N LU VIR R BB E T ARSCHLEI . ik 4% 72 B KM /N BRBEL S
S IEE X IR BRI 25K R (40 me/kg) LIS GYIS R (1 g/kg) (2 g/kg) 5 (4 g/kg) FTAH B IE# X
TRLLAL , AR A/INBRTESS 1 ~ 3 RECFTES ISO(10 mg/kg) 55 4 ~ 14 KR 1S0(5 mg/kg) , B T IES 1S0
4 h 5, S H/ R B AR 2, 2 R 14 A, BB R B/ R A O B AN AS O E i SRR B -HAL (HE) B4
A FN T ( Masson ) Je (8 W%/ I8 BRUC LA 2L A B O 5 %928 2H 24k 2% ( immunohistochemical , THC ) 42 6,31 8¢ & 15 R
LI 183 ( guanylate cyclase 1,soluble, beta 3,GUCY1B3) [ #4b 4 K F-B1(ransforming growth factor beta 1, TGF-
B1) CrWLZH L b i 2 15 17 O 5 30350 8 G I /0N BR 1 335 P 2L R 8 S0 ( lactate dehydrogenase, LDH) | LB {4 i ( creatine
kinase , CK) {ifi 4 F1— %8 AL & ( nitric oxide, NO) & 3t , & O JL2H 285w 4840 9 167 AL 1 3% 1 (superoxide dismutase,
SOD) FIA - ( malondialdehyde , MDA ) %51t ; ELISA 710 5& /N BRUMLYE T IBERRZ = H (eyclic guanosine monophosphate ,
cGMP) & &, 300 %% ¢ 9 J6 %€ 1= PCR ( quantitative reverse transcription PCR, RT-qPCR) K 0 B 40 R K (atrial
natriuretic peptide, ANP) Jiiti #} Ik ( brain natriuretic peptide, BNP) . GUCY1B3 3 B iR = 4K 1 25 (1 i 8 1 ( cGMP-
dependent protein kinase 1,PKG I ) B2 —FEf SA( phosphodiesterase SA , PDESA) mRNA Fik/K ¥, R SR
PCEL, & 2538 /R LA GYJS %5 i 20 m] DA 35 B AR/ Bl A O AR B 78 0 F B R A0 (P < 0.001 3 P <
0.0001) , B i /N SO LA BUIE IS AL LT 4 4L, 25T GUCY B3 FE/NRU LS R IK (P < 0.05 H P <
0.01) , AL TCF-B1 AYFRIK(P < 0.05 B P < 0.01) , LU iR &%) LDH | CK i /1 PR (P < 0.05 B P <
0.01) ,NO cGMP EH R TH5E (P < 0.05 5 P < 0.01) DNV ALRHARR MDA &5 8 B E R (P < 0.05 8L P <
0.01),S0D iG S 3 FFH(P < 0.05 3% P < 0.01) , D LAEEFR 4 ANP BNP A1 PDESA mRNA 3 iA/K ¥ 1 2 %
fik(P < 0.05.P <0.01 3 P <0.001),GUCY1B3 ,PKG I mRNA FikE T (P <0.01 8P <0.001), it
BB AR SEHIRT 180 5 T/ Bl WUAE IR BAT WY B A i T, JEHLAR AT BEA5 14195 sGC-cGMP-PKG {5 Sl A ¢
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sGC-cGMP-PKG signaling pathway
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[ Abstract] Objective To investigate the role and related mechanism of the soluble guanylate cyclase (sGC)-
¢GMP-protein kinase G (PKG) signaling pathway in the amelioration of isoproterenol (ISO)-induced cardiac hypertrophy
in mice by aqueous extract of Curcuma kwangsiensis root tubers ( GYJS). Methods 72 KM male mice were divided
randomly into 6 groups: normal, model, propranolol control (40 mg/kg), and GYJS low- (1 g/kg) , medium-(2 g/kg) ,
and high-dose (4 g/kg) eroups. Mice in the experimental groups were injected subcutaneously with ISO 10 mg/kg on days
1~3 and ISO 5 mg/kg on days 4~ 14 to establish a mouse cardiac hypertrophy model. 4h after each subcutaneous injection
of ISO, the mice in each group were administered the corresponding drugs orally for a dosing cycle of 14 days. The hearts
were then removed and whole heart and left ventricle weight were measured. Myocardial tissue pathology was observed using
hematoxylin and eosin and Masson staining, and sGC subunit beta-1 ( GUCY1B3) and transforming growth factor ( TGF-
B1) were detected by immunohistochemistry. Serum lactate dehydrogenase (LDH), creatine kinase ( CK), and Nitric
Oxide (NO), and myocardial superoxide dismutase (SOD) activity and malondialdehyde ( MDA) content were measured
using respective kits. Serum c¢GMP was detected by enzyme-linked immunosorbent assay and quantitative reverse
transcription PCR (RT-qPCR) , and atrial natriuretic peptide (ANP) , brain natriuretic peptide (BNP) , GUCY1B3, PKG
I, and phosphodiesterase (PDE) 5A mRNA expression levels were also determined by RT-qPCR. Results Compared
with the model group, whole heart and left ventricle weights were significantly reduced in mice treated with propranolol or
GYJS (P < 0.001 or P < 0.0001) and myocardial hypertrophy and myocardial fibrosis were significantly reversed. All the
treatments significantly elevated myocardial expression of GUCY1B3 (P < 0.05 or P < 0.01) and significantly reduced
expression of TGF-B1 (P < 0.05 or P < 0.01). The myocardial damage markers LDH and CK were significantly reduced
(P<0.050r P < 0.01) while NO and ¢cGMP were significantly elevated (P < 0.05 or P < 0.01), the myocardial
oxidative stress indicator MDA was significantly reduced (P < 0.05 or P < 0.01) and SOD activity was significantly
increased (P < 0.05 or P < 0.01). mRNA levels of the myocardial hypertrophy markers ANP, BNP, and PDE5A were
significantly reduced (P < 0.05, P < 0.01, or P < 0.001) and the mRNA levels of GUCY1B3 and PKG I were
significantly increased (P < 0.01 or P < 0.001). Conclusions GYJS may improve cardiac hypertrophy by modulating
the sGC-cGMP-PKG signaling pathway.

[ Keywords ] Curcuma  kwangsiensis toot tubers; mice; cardiac hypertrophy; sGC-cGMP-PKG signaling
pathway ; mechanism
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FIELE ) 5 P AT 75 S0 WUIE IS JF 9 2 L T
O WUIEJEE S g SR £ N7 L YT OGR4
1SO 24543755 i 70 WUIE R Sl ) 2 4 AR SCAF 98 3¢
Z B g R A PSR 22 AR K, 1 ~ 10 mg/kg
Pl A i

UEAFSRATSE A B, Al PE 5 R B (soluble
guanylate cyclase,sGC) -FE & 11 ( cyclic guanosine
monosphosphate , cGMP ) -2 [1 3 i G ( protein kinase
G,PKG) {5 i #% 2 59 B O USSR 1Y 22 A M ik
JEAR G B AR Sl B, H TSRS 3l o B0
sGC-cGMP-PKG 15 5 i 4%, R AR S Ak 17 9852 1z mT LA
o N B LR JER D B B 4 ( Curcuma
kwangsiensis root tubers,GY]) /&) PYiE HZ5 41, & 1%
MAFRZE P2y, S 2R T P AR R PR, W3k
T U b 2580 B < AR IR, ARAR A
FE VL HF 2 BA AT A I O AR I
1R MmAETy &%, H AT, A B 58 3% B, A AR 4 B 4 B
Pytel A A 2 W A A R i v Y S R Ay
T S % ik AL (H,0, ) U5 BB K P
AN 05 X B PR AP A T, FEBLTR Al RE S TR BT
S B AT ) 200 B U T R PR SRR AR A G, BRI Z
RIS %Y, & WRET IR0 =R F 3 K UTE - NN T
ILAE N B 20 A5 15 A A DR 1 T 5 R 4K 32
S X0F — P R )N Bl e i K R 7R /) B
iR P A M 1 /0 BSUR R A 24 i 1 A S5 24 B
AR A5 1 Hl ok 2 AR AR 42 SR U 9T % e
SN o i L AE B A ] E AT — 2 Y WE T 3k
J& B HAE HIBLH 0 R 5E A I B, B, AR 0T 5 ik
T sGC-cGMP-PKG {5 5 i It F 5 0 < 7 12 4y X
1SO 75 19/ B0 UK JE 1) w08V T S AL, AT oy
AR AR YT O I A B PR AL SR A
1 MR57TE
L1 #H
L1 S5y

72 HUSPF ¢ KM HEVE/NE,6 ~ 8 JHie /AT 18
~ 22 g, W T i) g 3 v S 1k S G S AT BR 4
[ SCXK()2019-0004] , 177 Z 44 A fH 5 =il (25
+ 2)°C MIXHEE (50 = 10) % J5 7% 45216 4 1 1Y
(RS2 g 2 v ) 3 4 1] 25 2H R B RO Al K 3R
CE T GERpiRDRL, IR 4R % T )0 S 24 R Bl i s
B[ SCXK (H:)2019-0001) , ASzgh 22 pi v =
R 27 S0 Bl W 48 B 2R Y 4 HE T ( DW20230525-

091) , T YR AR 440G 3R J50)
112 FEEH S5

FEAR A T P T R 1L BBl R s, 28 74
R 2R 2k v 2 S U = I g iR AL B S e R
IE s ERIR S NS R R (BT T AR R R
WA R E] 2215417 ) 5 R 2596 /R i (KN
Az 25 By AR 2 F], 2212008 ) 5 LR i & i
(lactate dehydrogenase, LDH ) | JJL /2 3 i ( creatine
Kinase,CK) .— %L % ( nitric oxide,NO) #BE Y
I 1k B ( superoxide dismutase, SOD ) Fl N —. [if
( malondialdehyde , MDA ) {if P £ ( B RT 2 A4 9
T F BF 9% FF, 20231220, 20240117, 20240122,
20231223 20231223 ) ; Pl i B4 1 i IEG fhe 922 WA o )
7€ (ELISA) i 7] & ( Elabscience 2\ ), E-EL-0083 ) ;
il 425 RNA $2 B & Hieff™ qPCR SYBR
® Green Master Mix( No Rox) \Hifair® Il 1st Strand
¢DNA Synthesis Kit (gDNA digester plus) ( i3 3%
AW B A R F], 19221ES50, 11139ES60 .
11201ES08) ; GUCY1B3 Hi &  TGF-B1 Fifk (i =
JE A HARA PR F] L, 19011-1-AP 21898-1-AP)

R TIRAIL (7 BB 2 A R B A A R W)
SCIENTZ-12N ) ; £ 4% ¥ B 4% ( Thermo Fisher
HM325) ; 2 I BE #£ i £ i HL ( Omni International
Bead RuPtor 24 Elite) ; SZH17¢ 5% %€ 18 PCR ¥ ( Roche
LightCycler 96 ) ; # 1 & 48 4 43 96 56 B 4% ( Thermo
Fisher NANO DROP ONE); i £ 3l K # il {X
(TECAN M200 PRO) .
1.2 FHik
1.2.1 ARG KR ER B

FREUEEAR 4 K3 AR 500.0 g, JH 7 L 4liZkiZ i 1 h,
ZJa SCK AT 90 min, FH VU220 A0 L 38, W AE DB ;
HERE 3R H 3 WIEW AT A OF, MRk 46 2
300 mL K25 3 B UR N RS, T AR H T
PEOLFR R T8, 515 8 TR 30. 7 ¢, 1598 %
M 6.14%,
1.2.2 ghiordl R 2n 277 ik

14 72 AR SPF 2% KM K /N BB L5y
6 241, RIIEH X IR BRI ZH 5 2595 IR (40 mg/kg)
UL GYIS ik b m Al dl, Bl 12 K, A28
Wh 14 d, HEARE R MAHE N 10 g, AT
R 60 kg T, BT 25 2550 50 10 ¢/60 kg,
HRH 427 202 S 4 T 24 2 BRI 5 O 2 ) U Bl
Py ST AT /N BRL5 N B F BA R K
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SR 12,33, W0/ BB R AR 4 0 I PR %5 8550 1o
2.055 g/kg, ZAE BRI AK P R
0.5:1 209 tbfliit, Bl 1.2 4 g/kg, S0 rhi A
BB &K BEYFRBOR LA K /N E 8 0.2 mL/10 g
PEATIHEE MO YR IEE AR 0. 00307 ,0. 00614 0. 01228 g/mL
WRIEIATHE B A 25, FLARGA 25073 B IE & X IR 4
JINBRAE TR BT T SR O AR A AR B R K A o 2
INRFES 1 ~ 3 R FHES 10 mg/kg /9 180, 4
4 ~ 14 KM TS 5 mg/kg B 18O, &0 JILAE
JEREHY , 420 B2 R 1SO 259 4 h Ji, 165 6 IR 4
RIS 2 i B AR IO A R %) A R UK 5 8 29 R A
GYJS K v v ) i 4 43 S 1 A B AR 259
K1,
1.2.3 st

TERWRZ 255 12 h BEERERK T 2% 0 E T
AL /N BURR I 5 2R i I Ab BT, 44 SR 1 il
EIRFE 2 h J5,4000 r/min, B0 10 min, B
JIE, — 53 FH 4% 22 5 F RS 181, ) 1 (R 2 2 PR e
BEWAT,HHT-80 CUKFHIRALE, H T a4

PREAGE
1.2.4 FRE/NBUAE SO0HESE oo HE R

SRR AR 12 45 20N B AR B /)N BRURR T 5, X
/IN BRI 935 RO U 20 20, P v ) 2 B R K e
JUE, B 480 T, PR 40 B AN AE O A
SO EIEHON A AR RN 4O HR AL
(heart weight / body weight ,HW/BW) = [T 5/
1$§;E1E‘§E§?Eﬁ(left ventricular weight / body
weight ,LVW/BW) = Z.0FEHEE/IRE,

1.2.5 FHAKRZREAFL(HE)  ZHs( Masson ) A4
A14k2% (immunohistochemistry , IHC ) 4 {8,

W b O EZH 2L [ E T 4% 2 R WP 24 h L)
B BOK A TR AT BBOK B
K 3t A 25 R /IN O LA 2L 64T HE FlT Masson
gea, MRS BRI B, AT HURE S E B
In—t  ZPUE A S G A0 A% S 2D BRI AT THC
O, e TEE DB T B, JEAT RMR R T
B /s BC LA L ) BE VR S 845 16 0, ] Image J (win
64 BT ) B A XoF JE I 1 2 T AR i A7 2 A 43 B, X
THC et B L R AT G0 hr
1.2.6 /MU LDH CK \NO & ft 4Gl

% LDH ,CK I NO 350 & U W A5 I
1.2.7 /MELC LA ZIH SOD MDA 5 45 B G

% SOD Il MDA 100 & i B A

1.2.8 ELISA YAK I MLy cGMP R F7KF-

2 cGMP 50 & 156 BA A5 R
1.2.9 RT-qPCR %l ANP BNP 5 GUCY1B3,
PKG I .PDESA mRNA Y31k

HRAEEL RNA G200 & 10 B 0 6t/ B L2 23
P55 SR LA 2P () 8 RNA, T8 i i 45 41
S3 OO EE AN R B AR S RNA VR B, AR 3 7
SERFI G UL A3 JE 1T ¢DNA JH 4k, FE& A cDNA
JHT RT-qPCR #5149 f i 4 T B A ) TR A BR
INEVE G, HORF I W3R 1 7 9258 % € B PCR Y
L cDNA AR HEFT RT-qPCR ¥ 88, §" 15
ASPE (95 C,5 min) , B (95 °C,10 ) , iR K/ JE
(60 °C,30 s), VA B-actin HNZILN K 2744
AR SN PO v

£ 1 RT-qPCR 51¥/F5
Table 1 RT-qPCR primer sequence

HH JPEI(5" —37)
Genes Sequence(5’ — 37)

F:AAGATAACAGCCAAGGAGGAA

ANP
R:CGTGATAGATGAAGGCAGGAA
F:GGTGCTGTCCCAGATGATTC
BNP
R:TTCCCAGAGGATAGGAGTGA
F:CGGATGCCTCGGTATTGTCT
GUCY1B3
R:TGGTTCCTTCTTGCCCTTCA
[ F:CCTTGGAGTTGGAGGTTTCG
PKG
R:TGCTCCTGCTGTCTGGTGTC
F:GGATAGCAGAACTCGTGGCA
PDE5SA
R:GTCTTCGGATACGTGGGTCA
F:CAGCCTTCCTTCTTGGGTAT
B-actin

R:GGTCTTTACGGATGTCAACG

1.3 Zit=ZEHH

SEIG B HE K FH SPSS 27.0 Fl GraphPad Prism
8.0 GEit iR BEAT G it o0 M, T i BB R LT 38
6 + FRifEZE(x + s) 2w, AL L BCR H ¢ K5,
Z A LR B 2 5 225007, LA P < 0.05 222
SHAREM,

2 &R
2.1 GYJS MELERHM. AOEEERHMN
W AR E ST AT & B, 5 1E F 6 R 2H /)N U

e, BRI ZH /N B HW/BW Al LVW/BW R HC B 34
WETHE (P < 0.0001) , 474 42 7% /N Bl WILAE A
RUF N T) . SEAAA L, GYIS MK | gl A
ZEIIRALAY HW/BW I LVW/BW H(E A R, 1
HABEMZES(P < 0.001), 5 455002 2 s,
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&2 #FA/NRECHEBBMAOERE(x 25,0 = 9)
Table 2 Whole heart weight index and left ventricular

index of mice in each group(x = s,n = 9)

\ SURRIN  AUEE R
2157
Groups (me/g) (mg/g)
P HW/BW/(mg/g) LVW/BW/(mg/g)
Ht IR
AERE X ARAL 4.70 + 0. 18 2.13 = 0.28
Normal group
14
s 5.78 + 0.38™ 3.21 + 0.417
Model group
S 29k S g
WA R AL 5.29 + 0. 09" 2.41 = 0. 12"
Propranolol group
GYJS K& - e
GYIS low dose group 5.32 + 0.26 2.51 + 0.25
GYJS W5l # i
GYJS medium dose group 33 % 0-22 2.45 + 0.27
YIS il
GYIS il k2 5.30 = 0.24" 2.40 = 0. 22"

GYJS high dose group

FHIER S BAIAR L, ™ P < 0.0001; SERAME,MP <
0.01," P < 0.001,"*Pp < 0.0001, (FZEF)

Note. Compared with the normal group, ™ P < 0.0001. Compared
with the model group, ™P < 0.01,™ P < 0.001, P < 0.0001.
(The same in the following tables)

2.2 HE#84%%

HE et T it W o3 A & 3R, 1E % BR4H .0
WIHR SRR, O WA HES S5, RN — R
DL R ASYE 0 LA 2K D 48 E 240 M 12 1 5 155 A0 240
AT UL B SR A M 32 i ) RO UL 248 i R 1 S 4
IR, AR e 3 A 5 3 R0 AR AL L L5 4
AR B 1 SR 240 6 922 Vi R A48 B T AR R GYIS IR
T e I P S RE A B R A AR B R R 2 A
Frecsg (RIS A B R B R L, G5 R & 1 PR
2.3 Masson fBER

Masson Je {0, | 1E 5 X B8 2H 2R UL BH 52 5 0 12 It

IEFE X ZH

GYJIS{RF G2

GYJSHIFIEE2H
GYIJS low dose group GYIJS medium d GYIJS high dose group
— £ P ) »<‘ =5 3 A B S5 L i

SR 4 AR W] DL R e €0 0 SR AR 4t 3 25 R A
SRR A T s GYIS AR b R A AR A T
VD H AR R Masson Y (645 AN & 2A
JIE7R o W45 20 /0N BRI O U RS 46K 18 G it 2F 4k A AT o
1k, 5 B a1l 2B Frzs, H Masson %2 (045 BRI R
AP TRALSE AR, GYIS AT LAMGE 180 551
/N WLEF HEAL
2.4 THC B4R

THC Je 451 GUCY1B3  TGF-B1 7.0 JILZH 41
Ay IR A I B AR AT R R A BT A
ST, 5 IE H X IR AL b g, B A A /N B LA 4
Y GUCY1B3 3635 B 3  4> (P < 0.05) , TGF-
Bl KB WETHE (P < 0.01) ; SRR HLEL, E %%
WW/RA, GYJS MR, w5 Al A w] DL 2 A
GUCY1B3 31k, &% TGF-B1 MK, il
Yo 5 I AL AN 3A 3C Fii, PE P T AR AL
B4 383D iR,
2.5 GYJS xfMiE# LDH,CK K0

FT VAL GYJS Xt WLAE JE /N B L8 455 1 5
W), 43 S0 T/ BRUALTE Y LDH AT CK & i, )
PERG I 25 0] S0, 55 1 H 6 R A H AR R 2 /N B
B LDH Fl CK {f MR 2% L F (P < 0.05 8 P <
0.001) , 48/~ 7E 18O 5 T/ O WUIE JE 1 o F v m]
REA DB & A SRR AL AR L, 85 2598 /R4
GYJS ik v E A 41 /NE Y LDH 3% M A CK 16 P
R, BN 4 GYIS 259 RN 2536 AR 254 T il
Jei , T RARRAIG /N B O LA JE 2ot A v iy o0 LA 445
K 2s sk 3 fis

FE WFRIIRH
Model group

Propranolol group

GYJSE 2

B1 A4UPEOIAL HE e @ass R

Figure 1 HE staining results of myocardial tissue of mice in each group
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A IEH X 2H HHZE WIRisIRA
Normal group Model group Propranolol group
2 . e~

0.3 7 *%

=3
53
1

i
-
1

GYJSﬁEi’fUEéﬂ GYISH I EE 4 GYJS.‘%’%UE*E
GY]JS high dose group
i

GYIJS low dose group GYJS medium dose group

Ji SR AT 4 % Bk (10D/area)
Quantitative values of
fibers values (IOD/area)

0.0-

TE A A/ B Masson B2 (4558 ;B 25 4L/ B O JUE BB B AT A R, S5 IER W IRALAMIEL, ™ P < 0.01; SRR, *P < 0.05,
(T3
B2 /NELLILIZHZ Masson e 45 KR R LT 4t AL (H
Note. A. Masson staining results of mice in each group. B. Quantitative values of collagen fibers in cardiac cross-sections of mice in each group.
Compared with normal group, ™ P < 0.01. Compared with model group,*P < 0.05. (The same in the following figures and tables)
Figure 2 Masson staining results and quantitative values of collagen fibers of mice

A NRcPopicee) FERIZE IR IRAE B
Normal group Model group Propranolol group

. 71.’(”"%@""‘

0.20 1

A ~
j Utk ” j 5"6 1 #
i {I WA .' ='c¢.?e;‘?°ﬁ gggo.ls- * =
1 é{” ’C ' 3 g < ;/
/, 6 253
]Mi s TR &= 5010+
p LS8
GYJS{EE%IJ GYJSEPi"lJ GYJSmi"J & 3]
GYJ S low dose group GYIJS medium dose group GYJS hi gh dose group =} == 005
ez, . ¢ s BT = U2
5E
35
0.00 - S
SSNFSIHSNH SN S
&%Q ,@%"3@‘\0\@@\%@ & a%_ }\%’zQ
N N N R S Sl
<° WFHF O g&& S
K ST W
TR OE @
K g t g = \ Al &t *\of‘ &t
NRCPoyicee: SRt jﬁ%@%dx D
Norma.l group M Propranolol g'roup
: : : 0.20

GYJ S low dose group GYJS medlum dose group GYJS lu gh dose group

25
=
| 5E o
823
ZS=
4 1 % N Z = ;D
GYIS{EAI fH4A GYISH AL GYJISE il 4 «ze
.=
-
{88

VR AN
A S 2 AL Y AN BLO UL GUCY 1B3 A AT ;B GYJS X GUCY1B3 & BUSE IR 5 C . Ho 928 21 Ak Y G I /) BLO L4 8L TGF-B1
FYZ2IE B ;D GYIS X TGF-B1 it AYsEm . SIEH X HRAAMLL, " P < 0.05, (F#[F)

3 b R & GUCY1B3 Fil TGF-B1 ik il
Note. A. Expression of GUCYIB3 in myocardial tissue of mice was detected by immunohistochemical staining. B. Effect of GYJS on GUCY1B3

content. C. Expression of TGF-B1 in myocardial tissue of mice was detected by immunohistochemical staining. D. Effect of GYJS on TGF-B1 content.

Compared with normal group, * P < 0. 05. ( The same in the following tables)
Figure 3 1HC staining results and the expression of GUCY1B3 and TGF-B1
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F 3 /PRUMTEH LDH A CK 3% & I E(x + 5,0 = 6)
Table 3 LDH and CK viability values in mice

serum(x = s,n = 6)

FLRR I A i WURR
4 51 W 41/(U/L) 1% 41/(U/mL)
Groups LDH activity/ CK activity/
(U/L) (U/mL)
=N HR 4
LRI 10791. 37 + 1533.57 0.42 + 0.16
Normal group
R4
o 17074.34 + 2108.13™ 0.75 + 0.23 "
Model group
M Sk S g
AR AL 13177.46 + 1826.50"  0.40 = 0.21"
Propranolol group
GYJS i E2 #
GYJS Low dose group 13717.03 + 2643.99 0.47 + 0.23
GYJS it # #
GYIS medium dose group 13968. 82 + 2394. 47 0.37 £ 0. 14
GYJS Bl s
8wl il 14208. 63 + 1595.60"  0.47 + 0.17"

GYJS high dose group

e FIERXT AL, ™ P < 0.001, (FERF)
Note. Compared with the control group, ™ P < 0.001. ( The same in
the following tables )

2.6 GYJS 3tiiEFH NO #1 cGMP & ERIS 0

NO ST O WEEF 3k 14 B 7, %0 i B AR
ER . B BE, A5 BIF 5 38 2o I 5 45 /0 BRIt 3+ 19
NO & it KAl GYJS J& 7 figid i 35 i NO % 25k
g 180 O WU IR . 5 IEH X A AH [, 8
BRI/ NO I3 & i B E FRAK (P < 0.05), 5
BIRUZH A LY, 5 2896 JR 20, GYTS A% | & 711 a4 ]
P B /D BUALTE P G NO & i

Wi ELISA VA2 /NS H cCMP i, 5
TE X R A He, B RLZH /N R cGMP LY 7 i
FEIRN(P < 0.01) ; SBIAIA R, 35 2505 IR 41
GYJS K, w3 & 4 al DLt 2 7w/ BRI 3 P
¢GMP 7K (P < 0.05) ,GYJS B & 411 cGMP
ARV T 5 B TE G247 L, AR PE I e 45
PR GYJS AT LURE 1S0 5 S/ BUALTE H NO
1 cGMP i, M 25 R ANk 4 iR,
2.7 GYJS 3HLALZAZR H SOD MDA &2/ #M

At SOD A1 MDA 55 &5 15 B 45 A] 41, SOD 1%
FIF MDA 5 e — 5 AL T n] DA AL 1 4t 48
FERREE, Pk, DU /N B0 L4 22 R 9 SoD Al
MDA 95 &, 30iiE GYJS FE2E 1S0 55 1 /M ELG
WUIBJE R RS A AER . e g R A, 5
1EF 0 FRAL/N A Eb AR 20 /N RGO IE R SOD B 7
J1 B ERAL(P < 0.05) ,MDA [ &5 B 22T & (P <
0.05) ; SRR AH LL 3 Z89% /R 41 .G YIS ik ol i
LU LS T /N RO LA 28U % SOD 36 77, k2
AR MDA /K, 25583k 5 Fow

GYJS high dose group

&4 /NEUMTE T NO Fl cGMP FIELE R (5 £ 5,0 = 6)
Table 4 Results of NO and ¢cGMP levels in mice
serum(x £ s,n = 6)
NO &1/ cGMP Fig/
20 51 (‘pmol/L) (pmol/mL)
Groups NO content/ c¢GMP content/
(pmol/L) (pmol/mL)
N HB 4
LE% Y IR 18.06 + 5.92 83.52 + 11.17
Normal group
i TH 4]
i 10.45 +3.71° 67.73 + 4.54™
Model group
A FE IR S 4]
R R 26.21 = 14.42%  86.10 + 17.90%
Propranolol group
GYJS R4 #
GYJS low dose group 15.54 £ 7. 60 86.33 + 16.24
GYJS il ## #
GYJS medium dose group 22.72 £ 7.23 74.44 £ 5.71
SYJS L
CYIS Bl R4 18.88 + 8.45*  75.69 = 7.66

F®5 /DR LLLZIT SOD % 1 F1 MDA & HHill 2
ZER(x +s,n = 6)
Table 5 Determination of SOD activity and MDA content in

mice myocardial tissues (x + s,n = 6)

SOD A 11/ MDA &4t/
ZH 51 (U/mg prot) (nmol/mg prot)
Groups Activity of SOD MDA content/
enzyme/ (U/mg prot)  (nmol/mg prot)
R Y
IE% Y IR 139.49 + 21.18 0.97 + 0.26
Normal group
IR ]
bl 111.67 + 17.56" 1.37 £ 0.18"
Model group
W 3 S g
kA 148.42 + 30.91* 1.00 = 0.30*
Propranolol group
GYJS {2 # #
GYIS low dose group 154.76 + 40.43 1.06 = 0.20
GYJS il H # #
GYJS medium dose group 150. 88 + 39.25 1.05 +0.13
f=%iilk=e
GYIS il A 137.34 + 47.58 1.03 £ 0. 10™

GYJS high dose group

2.8

GYJS X ANP, BNP, GUCY1B3, PKGI .

PDESA mRNA Fi%/KFHZMm

e —2 T GYJS B /N B WLAE JE (AL
W5, it RT-qPCR A2 1.0 WUIEJEFR Y ANP |
BNP H1 GUCY1B3 .PKG I .PDE5SA mRNA J& A 55
RGO, A S5 R I, 5 OE X IR R,
ZH1) ANP, BNP mRNA FEih/KF B EE (P <
0.001) , W3 6, B HA O JULAE JEAS Y 3 55 B 2y 5 5488
R FOAE M 2598 R 4L GYIS AIG  H s 37 2\l L
L E MK ANP BNP mRNA kK Bk T GYJS ik
IR BNP mRNA ik Togeit2¢ 22 5400, HAth 2l
WHAS 25, @ikl GUCY1B3 PKG I |
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PDESA mRNA FE[H ) 387K &30, 5 1E & X 4
AH L BERIZH A GUCY1B3 PKG I mRNA /KA A
[FFEE T (P < 0.01) ,PDESA mRNA /K33 |-
(P < 0.001) ; SHEARI A L, W Z50% R 4L . GYJS
ik BRI 409 GUCY1B3 PKG 1 mRNA 7K
B AR MY 5% FTF, PDESA mRNA ik /K
FIEAR, iZ 45 B AR R GYIS Al B8 i I #5 sGC-
cGMP-PKG 155 % e i3 /s UG LI &, 25 5 4
#£7 PR,

3 itig

o WURE JEE 2 00 UK 2 45 o g B 2 24 DR 2 038 )
FOBEICRE . KT, R O JILAE R BA K T Ry 4% il
o LA 19 RIS DR e, A A58 9 JTLAE )2 114

&6 FUUNELCNIZZUT ANP FI BNP mRNA AHAS
FIREMHE(x £ 5,0 = 3)
Table 6 Ratio of relative ANP and BNP mRNA expression in

myocardial tissues of mice in each group(x = s,n = 3)

ZH 5
:ﬂhJ ANP BNP
Groups
N IR 4
IEH XTI 1.08 = 0. 48 1.01 =0.13
Normal group
RREARIZ
Model group 4.98 + 0.37 3.19+£0.34
A fr2 4]
B ZRIK IR 2.58 + 0.33" 1.65 + 0.29"
Propranolol group
GYJS sl ik #
GYJS low dose group 3.76 = 0.60 289+ 0.14
GYJS il ke - #
GYJS medium dose group 3.06 = 0.08 1.98 £ 0.13
GYJS EHliEY
IS Al A 3.18 + 0.47% 2.33 + 0.35"

GY]JS high dose group

R7 HBH/NEONLHLH GUCYIB3 PKG I 1 PDESA mRNA AHXF R IARAYHAE (x £ 5,0 = 3)
Table 7 Ratio of relative expression of GUCY1B3, PKG I and PDESA mRNA in myocardial tissues of

mice in each group(x £s, n = 3)

)

GUCY1B3 PKG | PDE5A
Groups
e anitcl
IEH X IR 1.01 + 0.18 1.00 = 0.01 1.00 = 0.03
Normal group
2
Al 0.29 + 0.03 0.33 £0.02™ 4.28 + 0.63
Model group
A S Sy
AR IR A 0.69 + 0.08" 0.72 + 0. 10" 2.08 £ 0.25%
Propranolol group
GYJS 5 H4H # e
GYJS low dose group 0.38 + 0.01 0-35 = 0.02 327 = 038
GYJS HiflE4
JS a2 0.62 + 0.09" 0.65 + 0. 07" 2.11 £ 0. 18%

GYJS medium dose group

GYIS =il

it
GYJS high dose group 0.73 % 0.07

0.72 + 0.07** 0.72 + 0. 07"

AR 2 OB 0 LA L IE IR AL 8] BT £F
A 2 O WUIE B A G B 26 B, 40 EE AR ROR A2
O F AR AU O LR R B AR FE bR B
B E A #FFTIESS, ANP Fl BNP 2.0 LB K A AR i
Pt TGF-B1 & U WLET 4 Ak i b i B (1, Al 38
Smad FEERAINE WL AL IERRE " FEAR AT
g, 5 IE R X B2 /N UM B, A5 21 /N B 40
FIRB A E BRI TCR-1 Fik i O WA K
Fri¥) ANP BNP mRNA (1) 3 ik /K S ¥ 5 2 1 T
&1L, 254 HE e f1 Masson Je gt 5 0141878 1S0
REREFEMR PN 755 0 JILIE A s 348 2l 2 1Y [ B A A0
WURE RO WLEF 4 Ak br 2 0 9 T v, BB A IR A Y
F 18O 2592 s 2hiAg /N BLC WTUAE JEEARE 7Y

I3 o LDH A1 CK /K- T B O WU
T8 A /N BT FP AY LHD A1 CK &, 5 1F % %)

HEZH AR H B AT /N BRI S 9 LDH A CK 5 5
WEME BT, &% 25K GYIS 24 T #is , LDH
I CK % 134 W F PR . $275 GYJS A) LA &4k
5150 FrEue AL,

AN 35 g B O LR K & A R % )
ARG, 2 a8t A M R AR A5 PO JUL AR A A G i ok 2 [
F'0T MDA E R 5 S ad Ak 1 7= 9, 76 B K A 0
JFEZH 27 S 25 TF 5, T SOD A Ry 4k 3 WL A A k-t
SALT- i 1 G B il 2 IR0 AR A0 458 43 1) 2 — B By
28 TR VIR KRR SOD 3% 1 B F IR, A&
WHFFE KB, 225 GYIS T il RE W% i 3 P& AIK 1S0
PR/ O LA 40 MDA &4, [ Ik & SOD
FINEYE . X UL GYJS 7EMGE 1S0 15 S/ NG L
HEJErp R4 T — 2 PR AREH

NO i NO & BB ™4z, If38 5 NO-cGMP 3# ¢
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PRI, NO 5 sGC BEZE & I 0% % iy , ik
T 77 A2 4 —{Z5 {8 cGMP, cGMP £ 5 TF 5 B 0% 17
PKG W (75 1, PKG i o i R AL AR 1, fe
PAT (5 5 oD L= A AR E Y . PDESA
D EZENBER MR (PDEs) [/ T, & nl LIS
cGMP 1 FH 1 {1 B i k06 . A pE SR R, IR
PDESA #1507 LABHWT cGMP 1 [ 4 43 il A G35, 7l
AL LA AR KT GUCY B3 & sGC Y B I
5, HAre A wEoE R B T Ll Bl GUCY1B3 19
IR PO LA B 45 R 40 it O T, 7RO LR BE
FAFEEAE 38 A LU i 3 55 NO-sGC-cGMP-
PKG 38 % 7T LI i B A B0 LA 492, 3l ok 9 4
sGC-cGMP-PKG i&44 T LI il S Ak 17 38075 5 1 00 L
B AR I W T/ BRUALTE S NO
cGMP i, THC 401 GUCY1B3 7E.L JJLH A
Ak, L K GUCY1B3 ,PKG I 1 PDESA 1)
mRNA kK, BFFE 45 1k B, 5 15 & 4 R4 He
B,150 5 5 1/ BUIL ¥ o NO| cGMP 7K - Al
GUCYIB3 ., PKG I mRNA ik i # [&{%, PDE5SA
mRNA kK2 LI, &4t GYIS 2911l
ATLL R FHE NO, ecGMP & i, |3 GUCYIB3.
PKG I mRNA 7K-F-HIFE(L PDESA mRNA 3Rk,

ZE LT IR, AR AY Kk A AR 42 K $2 ) 1T 2% iRt
1SO o/ FC LIRS, \] 8.0 )L GUCY1B3  PKG
I mRNA A9k, K0 L PDESA mRNA Y33k,
HED GYJS B 150 1755 19/ B LI JE By ML) mT
it 5 sGC-cGMP-PKG {55 #AH ¢, B 0 LR
JE AL A2 221, GYJS 7E 8035 O WUAE R i B
FEH HAME S — PR R FEFSE T cGMP \PKG 1
1 PDESA ) mRNA Fik /KSR Fat b, w7 L)
AN R A AR IB N0, E— 2L B GYJS
M O LR JE A9 1R FH 5 sGC-cGMP-PKG {5 53
AN, R GYIS G U WLAE J5E B85 o 22 9 F 5%
SR
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