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Protection of Danshensu on endothelial vascular functions in rats
damaged by isoproterenol and its mechanism
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Abstract: Objective To investigate the protective effect of Danshensu (DSS) on the endothelial vascular functions of rats damaged
by sustained delivery of isoproterenol (ISO). Methods Normal male SD rats were randomly divided into control, model, DSS low (3
mg/kg), DSS high (10 mg/kg) groups, and Valsartan (Val, 10 mg/kg) as positive control group. Vascular slice staining was used to
observe morphology changes. The tension and relaxation of endothelial intact aorta rings by endothelium-dependent vascular
inotropic agent myricetin and vasodilator acetylcholine (Ach) in rats of each group were observed. The effects of gap junction opener
AAP-10 and blocker 18a-glycyrrhetic acid on systolic and diastolic function of rat vascular rings were observed. The expression of
Connexin43 (Cx43) and Connexin40 (Cx40) was detected using Western blotting. Results The thickness of vascular was
significantly increased in the model group, and the tension and relaxation functions were both decreased. Compared with the model
group, the structure of vascular tissue in rats treated with DSS was improved, the tension and relaxation functions were obviously
improved (P < 0.05); The tension and relaxation functions of rat thoracic aortic rings were obviously decreased after treated with
18a-glycyrrhetic acid (P < 0.05), and the tension function was restored but the relaxation function showed no obvious change after
treated with AAP-10. Western blotting results showed that DSS and Val groups could effectively reverse the decrease of Cx43 and

Cx40 induced by ISO (P <0.05). Conclusion DSS could effectively prevent and improve the aortic vascular function in rats suffered
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from the vascular damage induced by ISO. The mechanism may be related with DDS protection on the expression of vascular

connexin and retroconversion of damaged signal transduction.

Key words: Danshensu; isoproterenol; endothelial vascular; connexin; signal transduction

P2 0 BT R Y P2 Salvia miltiorhriza
Bunge AR SARZE, &0 H g A h 252 —,
HAHIERE. FR2 . HEEeshE
SRRy, FAAPUOULELIL.,. SEERIER. Bt
R RN, AR B2 N TS A & L
BB, WG OIUESE. A 2523, i
KR, FZEMFNE LR (soproterenol) i %
(RO IR AT BRI A/ E IS S 5 it
IO R R WG B B2 B 1 R IA 11 5 ) J I
HIMERREROCR, MARNIRE, ASZERH sc 7
SRS =GN WIIN=E AT iC DeZ TS L =
BN K BRI A R A S S R R R 1 A
KARLUIST S 20 55 ThREAIR T E ] -

1
1.1 @5

FZ%E, MEEMAARAR, JES >
98%; NS LIRE. ZBHBL (Ach). 18a-H %L
R VMg CFiE 73 40>99%), *[H Sigma
Nl ARV EE (LS X0418), 80 mg/bi, dbxt
WA 2 PR ) s AR 2 R R
R SMAEBRARAA: MEH (A5
20051110), bttt EHIZi AR AR POk
WK (AAP-10), i TAEY) TRA R A A .

/NEL$T Connexin 43 (Cx43) —Pu, [
Invitrogen A #]; %Pt Connexin 40 (Cx40) —¥i,
25 [E SantaCruz A7l ; $it GAPDH % wlEdiik, 5
Abcam A F]; PN EPURTH BN
LAY TR IR AW ECL A2 R A
RIPA 2 R HELMEIES (PMSF) 4 [ B0 6l
7, MR AR AR AR . HE B9, M
AR TRERESTBT .

1.2 &

Med2D1A BAAZH 2% B IHMRER R G, WL
EOREAERAT; 12101 BBk I Hefees, mifh
B ATHL AL B AT FR A W5 Medlab—U/4e 2 3/EY)
WAL, PR EGRHEARAF: DYY—6C AU
UK. DYCP—40C HIUkAt, Jbntii/N—{43s) : TS—
2000A Speed-Shake, |7 FH AR DL/RACES 61 2
7]; ChemiScope 2850 Mini fb2: K CfE £ %5, L

HFE RN A A PR A 7] s RM2235 AU D) Ao dL.
Leica DM 1000 Y% B 5Ei, fEE Leica 2 7l;
Tissue-Tek Tel LAy, HAS Sakura 24 A
1.3 ¥

HEPE SD KR, A= 200~250 g, SPF 2%, I
WG VE R - LSRG S A PR A FI AL, S AR IE S
SCXK (") 2008-0016.

2 HiE
2.1 &, D547

SD KRB A 5 4. KA. BiRg] .
2 F i SRR AL B IR, B 20 HOKRL
HAKASA 14 FORR. BXHRAUK AR sc 1
mL AEFEER K AL, AR S AR se FN'E FIRE 2.5
mg/(kg-d), HELL4 2 7 d. PFS RIS mFIEANR
FTHTHRNELRERS 4~7 K409 ip 3. 10
mg/(kg-d) FISZ B KW, BHYEXT 4L ig 10
mg/(kg-d) Zyb A= 3 E KR
22 EFBKBALESFENE

MRS 8 K, AFZHE 4 HORRL, RRIE S HUH 58
B ENK, 10% P PERE R AR 2, 24 h fEHL
o, BREERORK, HIZRE R, R, A,
T2 2 4 um R0 . VLA ik, —HFASE, HE
g, BREEWIREMAK, HIREW, MECEE, b
BOULEE (X100) M EhKHLPTE A AR
2.3 MEzhAKIRBIHI &

IR 8 K, BRHEL 6 HORHL, RIS 20 2 g
EHk, B TUKA M 100% O, 1A K-H i, 735
JAFI 454 20, BY R 4~6 mm SEER, T A H 4
J& =S Ik e AR, BT K-H s I
W, RS, THIE 37 °C, Rk 1 g, BERE 15
min #3% 1 %, “P7 45 min J5 FFUHE5 .

2.4 BIRKE BRI
2.4.1 SR AN B e BRI B e 4 5 B ks 1
Mg LEHE BRI (RN 1X107° mol/L)
AL SR s R P E W, A%
WRER 1X10°° mol/L Ach. LA =3Ik &%k Fe s
(%) VM ILRFoK R itk , SPIRFEEE >70%, KR
BWIETEEE . K-H ok 3~5 T 525 .
WA KC1 (80 mmol/L) {5 i 3= 5 k34 1



TR

Chinese Traditional and Herbal Drugs 25 44 % % 18 201341 A *61 -

Wes 2 U I s T 5 05 T K-H e 4 k4%,
e Ja 1 ORI | P s e W P A o A MR b .
NP B2 AT 1 A WA A (2R3 R 1 X
10 ~1X 10" mol/L) 1My =5k, FRAIINJG
sk ik . gt e 2 e e, B
RO B A I 7 7K ) Ach (ZREES 1X
105~ 1X 107 mol/L). b5 & 41k i 3 3h ik ik
A RPOKIETE
2.4.2 SBUERIThRES METETHOC AN e K
BEAVA R, A5 M P B2 e 3 1) i 5 B kR, 4y
SIFHZKREE S 1X 107" mmol/L [ AAP-10 (4R
TP MU 1X 10 mmol/L ) 18a-H %
IR (LERRIEREBA KD W5 30 min f5, W€ ML
AE . BFOK IOV o LABEAL AR B B kR H 5
TER LR EREE 30 min JEAS I e N A A 0. T
BRI BT 70 NS EIRE 5 R I fr 46 Th g
SR SR BB DI RE IR OGIEG, DRIy B ik FH RS AR 21
A7 BT b R % 211X — ST

I Wi i S I8 LA el S TR 4 e 4 (g/mm®)
AR TR 7 KC1(80 mmol/L) WS ZAIE & 1 43 b (Wi
AT mrEe) Fono MR RN LLEF TR 75 &7
KT o R, RUINET 7RG 5 A IR 7 5K B2/ K
I A 77 5 | RS A e
2.5 Western blotting £ X 5R & £ & Bk 4% P %
EERNRIE

MR 8 K, RRAE 4 UKL, BRI e 4

#2523 mgkg™

FF&% 10 mg~kg_l

=Nk, A RIPA 24EM (M7 1.25% PMSF,
BYREAISE, 12 000 r/min 250> 10 min JEHEEUE 1,
Bradford V€ . SRR, 22 SDS-ZE N ILIL
BERCHLVK A&, VRS, B 120 min, 4 C
I E —Pud . TBST YEMR, —Hi=iRAEIKIE T 120
min, HRP-ECL £, BERBUR GRS, L
H IS GAPDH KJZAE I ELME T H I E 1)
FILKV, EEZIK.
2.6 HFitFAIE

SEREHE > TR SPSS 12.0 480 Hr ik A:
BIELLX £5 R, X5 B AT I A Ay
FEFHVERIR, FFE BT T 22554, T K .
3 #R
3.1 HAARSEUE

2K BRI = 0 ke = 2 B3 M mT DL X R
KR FEBIIKN B CHE, JEES) s BERLAFR LA
J e S R, LA i A 4 2 R RO SR 2 B
ET: )1 \PRPR £~ S D e b SN Wi S
B Mk b I R R A T A 38 AT B s R b Sk
e SR 1.
32 ASEMNERSLBRIERRGLERSS K
VR0l

L RAIAR LG, BT RO 32 B KR T A
A Ach 353 N Wi Dy REANET sk D g dd W& R
£ (P<<0.05. 0.01. 0.001); HEMAMLL, FI=
FRLG PP IAATA R AE WAE FI R K ThE (P<

GvbiH

B1 XREEKDERHARSFEUR
Fig. 1 Morphology of rat thoracic aortic wall tissue
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Fig. 3 Effects of Ach on relaxation of rat endothelial

intact thoracic aorta rings (x+s,n=6)
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Fig. 4 Effects of AAP-10 and 18-a-glycyrrhetimic acid on

contraction of rat thoracic aorta rings (x s, n=6)
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Fig. 5 Effects of AAP-10 and 18-a-glycyrrhetimic acid on

relaxation of rat thoracic aorta rings (x+s,n=6)
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