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WHSRHAERD IS mg, FRAR,EHFHRHAI0R, AEEAHEEAL . oE, 25 TETHERAY
& % & B AR B B AL L W AR (DO) Am IR JB Bk 3h BRAT 3K R B (D1, B s i A~ F e F A 42 5 3K (flow-mediat-
ed vasodilation, FMD) ) #= 4~ Ik 78 85 - 3d B 6 o 5 AT 7K 2R (D2), K o4 A K % -1 (endothelin-1, ET-1)
A & B A — E AL 8.4 B (endothelial nitric oxide synthase, eNOS) & B mRNA £ &, W AR # M 5 & 475K 2
# (endothelial-dependent vasodilation, EDD)}¥A (D1 —D0)/D0 X 100 % & & , 3k P K & 8 M o % 47 7K 25 8% (en-
dothelial-independent vasodilation, EID)¥A(D2 —D0)/D0 X 100% & %, &% (1)B(28.57%).C(35.71%)
B A A EERRKT AL(64.28%),B.CAMEFRATER, QEFEALLETH, 5
FAEEZFAIEFR,CAZAGA AR EF NI BALAZEN, BCARKRKEFRARLFR(P
<0.05), (3)# %)/ A# EID B1&,B.C4 EDD # & (P<0.05),B.C %4 EDD.EID & T A &(P<
0.05),BAAEDD & F C4(P<0.05), (4)# % /% B4 ET-1 mRNA & i& F%,eNOS mRNA £ & # &,C
4 eNOS mRNA AL+ E, 54 F IR EAF AR ER, B AARKERFLAREFR(P<0.05),12Ca
eNOS mRNA k& F B (P<0.05), &t AF AL EHRiForMEARERBOLE KTSHAE
 C, A AH THE LAY eNOS.ET-ImRNA 2 A A R¥ & N EARFA L,
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Effect of Compound Salvia Injection on Nitrate Ester Tolerance WANG Jing, WU Shi-da, CHEN Shou-chun,
et al Chengdu Municipal First People’ s Hospital , Chengdu (610016)

Objective To investigate the effect and mechanism of Compound Salvia injection (CSI) on nitrate ester
tolerance. Methods Eighty-four patients with coronary heart disease (CHD) were randomly divided into three
groups, Group A treated with isosorbide dinitrate (ISD, 15 mg, 4 times per day) alone, Group B with ISD plus
CSI and Group C with ISD plus vitamin C. The therapeutic course for all groups was 10 days. The tolerance to
nitrate ester and blood pressure were monitored. Before and after treatment, the color Doppler ultrasonic appara-
tus was used to detect the baseline value of humeral arterial internal diameters (D0), the humeral arterial dilato-
ry response under compression (D1, that is, the flow-mediated vasodilation (FMD)] and the vasodilatory re-
sponse after sucking of nitroglgrcerin (D2). And the blood levels of endothelin-1 (ET-1), endothelial nitric oxide
synthase (eNOS) mRNA expression were determined. The endothelial-dependent vasodilation (EDD) was ex-
pressed by (D1 —D0)/D0 X 100% , and the endothelial-independent vasodilation (EID) was expressed by (D2 —
D0)/D0 X 100% . Results (1) The occurrence rate of nitrate tolerance in Group B and C (28.57% and
35.7%) was lower than that in Group A (64.29% ), but insignificant difference was found between the former
two. (2) After treatment, blood pressure increased in Group A to the level of pre-treatment, that in Group C al-
so increased but still lower than that of pre-treatment, while insignificant increase was observed in Group B,
comparison between Group B and C showed significant difference (P <0.05). (3) After treatment, EID low-
ered in Group A, EDD increased in Group B and C (P <0.05), EDD and EID in Group B and C were higher
than those in Group A (P<0.05), and EDD was higher in Group B than in Group C (P<0.05). (4) After
treatment, ET-1 mRNA expression lowered in Group B, eNOS mRNA expression increased in Group B and C,
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with significant difference as compared with those before treatment and those in Group A (P <0.05), and

eNOS mRNA expression in Group C was lower than that in Group B (P<0.05). Conclusion

CSI could par-

tially prevent the occurrence of tolerance to nitrate ester, with the effect better than vitamin C, the mechanism

might be related with its regulation on eNOS, ET-1 mRNA expression and protection on vascular endothelial

function.

Key words

Compound Salvia injection; nitrate ester; drug tolerance; endothelial-dependent vasodilation;

endothelial-independent vasodilation; endothelial nitric oxide synthase; endothelin-1

WEREE XA T LM ERRERITEA —a %
7, BRI R AT OO USRI FE A PO S
ERENEBRAYZ—. EHREEMAENEES
S BUOHC I PR 0055 T 2R o K TR R T 2 P
e B A BEL AR SRR A PR B T 25 R A R Ml R &
Mo AHIGE R P B 3h K 1L 5 7S 45 5 I PR IR | I R
A5 A e A 8 R I i 2 1 R AT VR A, R R
P e ST % T R TR T 25 4 50 2 o) S R0 AL

BHEHE

1 W% B gk 2001 4 7 A—2003
2 AER T — AR ERLC NRHEBE M E 0 B E
84 B, & #FF A B br 0 AR ¥ & & (ISFC) LR T
H 148 (WHO) s IR Ay 4 45 AL Ik 6 & B X Bk 1t o
DHER I & s bR o o 41 64T Bk
o HERR A D MURESE OB ERE, EhkER
TESE AT 4 B2 JE A e 4R 3 B BUE R (PTCA) K SC 3R 18
AE JEE L HFEE M E > 160/100 mmHg 2 < 90/
60 mmHg & 35 1 R 7 Wi T A B R R A .
AW AGEZTR, TAABRELEFA4RSAN, T
O 15 mg, BH 4K, HRMZEHFARXE. BA
FHEENBEREREIL AR 3 A, A 28 . WBITHT
3RAFRBT Al LAk BRI R 254 3 AL B E R
BV E iR B HEEE(TC)  H =8 (TG)
% B RS R 1 H B 8% (HDL-C) A5 9% BE AR 2K 1 8 1 8
(LDL-C) LB SRR ERY TR E®E (P>
0.05), WFE 1,

F1 HAZHAE-BREHLE (2£s)

ity A4 B4 CH#H

B1% 28 28 28
FIR (L) 64.2+14.5 62.4+15.2  65.6114.1

HH(HB /&) 13715 16/12 13715
W4 E (mmHg)  124.30+13.87 125.00£10.84 126.42+14.39
£ E (mmHg)  76.13+9.54 73.81+8.83 75.26+8.53
TC(mmol/L) 4.76+0.91 4.64+0.85 4.70+0.98
TG(mmol /L) 1.51£0.38  1.49+0.35  1.47+0.37
HDL-C(mmol/L) 1.37+0.35  1.39+£0.40  1.41+0.42
LDL-C(mmol/L) 2.82+0.63  2.90£0.59  2.89+0.65
114 (mmol /L) 5.54+0.62 5.46+0.74  5.38+0.81

WLAF (pmol/L)  97.75+17.51 100.83+13.95 95.85+15.25

2 WA JABRENTHEHORERET.E
HREER Y Y RAW LM, AEN 15 mg, B X 4
Ko BHEANRKER EME S EFR(HNITEE
IARBER R A RITE LS Al 248, Al 12
ME, B2TFFEAEZEM 1.1 )40 ml B EA L
7K 100 ml FEERKEE , B K LIK;CATHEEC3 ¢
ALK 100 ml PEFIKELE, B X 1K

3 WISt

3.1 — BB E NG R Z 0 WEE KT IR I
R o A o RE R ER WLEF R R A%, 40 TRT
BT JAYTEE 5 K GAITHEE 10 RS Wil i im i, 0
BT ERNELEN . WEBERAEELHBRE
TS 4k g & AR BUE R C 5 1E E BT 1E B0 8%
INE (¥ CCSC /LG 7 vn i) B 0L, 5 A Lk tE
BRI R T 25, ST B AT R AE R,

3.2 MmEEFKIBEMBI A KT REW E
£ M Celermajer 2 ik, b FHEEE I 2000 BE A
ZEHEELWRL,7.0 MHz R F L, BE B
BM, 4 EEANE 1S WA B £ 2~10 cm 20 RESh
Bk B AU , 3K AS v 0 R B SR AL B I R AT 3K
KPR, B3 AL EARNEEE, B2 EN
TE A MESh Bk N A2 RHE (DO ) J& #E AT R R P 78 IR 3 -
B EiT#ATE TR RERAILMEZE 280
mmHg,4 min JG S, A /E 60~90 s Pl 4 BE 3 Bk
W& DLBI LR A S & WY 7%, flow-mediated va-
sodilation, FMD) , P4 B 4 i HE Il & £F 5K T 6% (endothe-
lial-dependent vasodilation, EDD) LA D1 # DO # Jin &)
HAEER, KB 15 min BE/LEEBEM 0.5 mg,4
min J5 W45 BE 30 Bk A A2 D2, 1% 36 9 B2 AR i 4T
Pk 3 (endothelial-independent vasodilation, EID) LA
D2 % DO ¥ A 4B ER o

3.3 ANEMANEE-1(ET-1) A EER—S4ER
A (eNOS) H: [ 2 15 #9160

3.3.1 £If& RNA#E A REBEFIRT
B S 2 W ANEA# K L& 2 ml(EDTA $i8) . BWiRA
FBH M 1.5 ml, R Qiagen 24 & £ il RNA fhi2
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A & AT B RNA $ZBCCEG F & W &8 1E 3
B, HRATSE RNA 3 HIEF 30 pl ik, B -
80 CIKF R

3.3.2 5/#i%&it M IE Genebank H ET-1,
eNOS B[ 5 51 Tk, 3 BUOR 5F KB 51 9 ( R 4
RAEVHEABRAR G ). Kb ET-1 BRT 1™
YK/ H 500 bp,eNOS 2 K3 7= ¥ K /N4 K 400
bp, N3t B8 B-actin ZEFE Y 1 7= 4 K /M 600 bp, H
REEY S YFHmT

ET-1: Pe_1 : 5-GATTATTTGCTCATGATTT-
3";Pe_2:5-TCACCAATGTGCTCGGTTG-3

eNOS: Pn_ 1 : 5-TAGCCAAAGTCACCATCGT-
3";Pn_2:5-GAGCCATACAGGATTGTCG-3

3.3.3 MR BHIRALBE RNA S o, 4
HILL PCR F #5145 (Pe_2 .Pn_2 5K B-actin FiiF51#)
R TR VE B AT 33 % 5 (G R ROV R JH Qiagen 2
B XN & AT, BB s T 34T ), R
Y& - 20 CIRF

3.3.4 PCR I 4544 WS 5 = =
W1 S pl MR, 4 FIHEAT PCR RN, 8 0K RS 3 B-
actin T BE, RO R INF .

W R Y Sul
PCR L3141 (10 pmol/pl) 1l
PCR T ##51#1(10 pmol/pl) 1pl
4 X dNTP(2.5 mmol/#K) 4pl
10 X PCR buffer(& MgCl,) Spl
Vent DNA polymerase(1 u/ul) 1pl
ddH,0 33l

504l

RN & :94 CHIZAME S min; 94 T &AM 30 s,
55 CiB K 30 5,72 C ZEfi 45 s, B3 35 K72 T LEM
5 min J§F 4 CHRF.

3.3.5 Y4t BPCR Y 5 pl MEETF
1.5% B3R As i EE B i, 80 V H JE HLIK 30 min, H i
B RSE EMES B IKEM. &HOXREY
PL B-actin =Y AN S BT BRI EWEE=Y
5 B-actin FKBEFIHE AR, ASCAE R e 0l B B H

ik,
4 GitEN HERBU z+s TR, LAR
BB HFES . FiTa PR SPSS 10.0 FiH4k
T,

# =

1 3HABRERRMAEHREFRLE A HH
HEHERN64.28% (18728 ) ,B 4H N 28.57% (8/28
%), C H K 35.71% (1028 ), B.C HE A H 1%
(P<0.05),B.CHIRIZRTBEME(P>0.05),

2 348 SBP ABfbREM LI WER 2. 3ARITH
BERELBEERTBEE, BT S REMEYEKIEST
A TFRE, A B.CHE AHAMRKERE(P<0.05).
5510 R, A MEBA, SRR ERLEE
P CHBRF EFA BNBIRTATMIR(P<0.05);B4AX
HE N, BCHARNERA B EE,

R2 IEBEWTHERSEEELERL (mmHg,zt5)

W E
5
LA I Eigil] WIS K HITH 10X
A 28 124.33+13.87 113.80+9.99* 122.67+15.94

B 28 125.00£10.84 102.64+11.59*% 104.51+12.59"%
C 28 126.42+14.39 104.25412.90* % 113.20+14.59* °4

T SAHBITRIILE, * P<0.05; 5 A ARBI L8, 2 P<0.05;
5 BARMILE,2P<0.05 N

3 3HRITRIEH RN ENELE RILE W
% 3, J4Y7HI D0.D1.EDD.D2.EID 3 2 [a] lL 8
RILBENBITE A EID BK,B.C4H EDD#£5
(P<0.05),B.C i EDD.ED & T A4 (P<
0.05),B4 EDD ® T C41(P<0.05),

4 3 #HIAITHIE ET-1 mRNA,eNOS mRNA #
R WE 4, 3HIBITH ET-1mRNA .eNOS mR-
NA %35 82 5 B 5 %897 10 XJ5,B 4 ET-
1mRNA %35 T F,eNOS mRNA T8, C 4 eNOS
mRNA R HA R, SHTHLRERARESE, 5
AAEEERBLAEABEMH(P<0.05),HCH
eNOSmRNA FiE& T B4 (P<0.05),

®3 B3HKRTHEEIRNERELLE (zt5)
HE BB BHE DO(mm) D1(mm) EDD( %) D2(mm) EID(%)
A 28 YR 4.19+0.76 4.62+0.81 10.30 £3.20 4.91%0.65 17.2+5.3
bepid = 4.11£0.92 4.50+0.82 9.49+3.10 4.52+0.81 10.1+4.4*
B 28 JAYFET 4.10+0.82 4.48+0.90 9.40+4.50 4.88+0.73 19.1+7.8
WITE 4.11%0.85 4.79+0.98 16.64+4.05* 2 4.75+0.84 15.5+6.14
C 28 {RITHET 4.26+0.90 4.70£0.74 9.70 +4.10 5.04+0.81 18.3+7.2
RITIE 4.14%0.79 4.68+0.87 12.94+4.28* 44 4.76+0.78 14.9+0.784

W H RGBT AL, * P<0.05;5 A 4IAVTE Ik, S P<0.05;5 BAIKITIS Ak, A P<0.05
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£ 4 3HEITHIE ET-1mRNA . eNOS mRNA
EREZALE (z+5)

ap Big  aE ET-1 mRNA eNOS mRNA

A 28 JRITHT 1.27+0.65 0.35+0.09
WITIE 1.42+0.57 0.30+0.12

B 28 IRITHET 1.3140.51 0.37+0.10
BIT IR 1.03+0.46% 2 0.56£0.21* 4

C 28 JRUTHE 1.2440.55 0.34£0.13
WBIT R 1.15+0.57 0.45+0.18* 24

SRR, " P<0.05; 5 AT ILE, 2P <
0.05;5 B4IAIT /5 LB .4 P<0.05

12

KT AHRR e T 25 09 VR A £ R0 o 3k, s AR 3h Bk
FRELHBEWRE LW A ERAEWNTENF
O EEFEERE AR ARL GRS EUE .
I At A DA O 7E A R iR S AR I AL AR R SR R %
(cGMP) N R R & 8 25 91 % 50 7 89 0 3R 95, I R
il P S T 245 5 40 L o Ll /AR cGMIP 2 B 086 /0 AR - 4
I3 i /N AR cGMP R A A B R il 288 25 280 R i 24 9
Yo sE 4R AR D9 B Al X 4 1b R BR A A U R B AR
B NO # & B2 R0 4 RiE % . H L Cohen 5T 4
$2H NO B9 M & 15 I 9F B cGMP, T & B 3
T I S 28 UL 40 M 00 45 B0 B 0B K., B cGMP 1T
MHBMREET 2 ERA S — e .. BRTIGEKRYE H
FoB P A T 3k 4 R % R O 9 R IR A9 4K I R
RER AN ER B 802 3R 560 LBl ST B K2 shifit & % 2
T B R VR R R TR 5 24, 1H X 2k vk 5 %2 Hofh
KW A —E N RRE . 78 IR 5E B 3 kS5 R
Rk A 9 B O B M A L, FE DR 45 E
IR 9 B O 0 ko T R T 2 I R N REAE — R
PR BE b OB RR e 2 0 LR I T2, A IR AER A
Parker(TH.C: ¥ 15 mg, B R 4 )W Tk, 85 GG K 2
% .SBP W7k AL Bk EID R EM 25, S8 =%
BB RN T T 25 R & AR S e — 37

& 1966—2000 4E Medline 7 BR Bt i 25 4 5% 3¢
B, RTHEMREWNAIGHHFRELZHABEADES
fy NO & 3E™, W HAHAA KM 1k NO %K iE HBF 5
W AR C 08 X RgE AR R C 76355 1 BR B it
A ERNIER, K44 Watanabe £ M RiT4 4 K
C. R E S50 S Ak 70 % T8 By 65 B2 Bk W 25 0 1 FA A
TREBM T/, B THENE LY, RBEBEIEL
HeAEFR CTHERSr BH IR W BR R T 25 /0 = A, (A HAE AR
EEHFIZEHR. BH S EHET RS To8%
T 8L 1k R BR BT 24 '

1 MEFFRXOEZ® H DNAEHTRFHEAR

BIGERE M (NTG) AT G KRR ES I ERE R, 4
SRR S I R PR TR Y 2 PP E B R A,
— s S E BRI 2 I N E R aHE X",
AL MESBNE 7 FH S E 5 EE L8 eNOS mRNA
Fik, T ET-1 mRNA %1k, 1 eNOS & NO & B #
ME— PR3, NO 1 ET-1 4 51 2 £ 5 5 0 1 % &7 7k A
W F N E F S E A RGE AT eNOS mR-
NA .ET-1 mRNA ik ifi B 1k 80 52 i BR BR iwf 25, {5
A RFEH 4, Wang EQ i Western 2238 451 NTG
BI7JG eNOS mRNA £ X, G RMEMG A &R
eNOS( + /+ ) B eNOS & H &K ER U, 7 eNOS( — /
=) B eNOS( + 7+ ) BUIE FE 5] & A4 BR R Y 25, I
TERSRRBE T 25 19 R B h eNOS AR e e e, %
F eNOS BB 25 & B MR A it — B IR
NS

2 WA HNEDIRERE I RN R —REZ,
SR 78 L 40 B (VSMCs) P 5 32 I8 35 £ 5 4 4
Mishg i —RIM R ER S RRAH AN —
HAL R (NO) , BP ## B2 BE TR NO (nitrate/NO, Bji #h T5 &
7 NO) & /EH , th NO HA £ & ¥ /E R, Xt il i 3h
F12E WAL 5 AR 2, T IE R I N R AR T
& NO(EDRF/NO, I IR &4 NO)i#E i NOS #E1k L-
5 S BRIk BUDE S BR 1T B R, 1 IR R, X6 0 34 5 i 4
B AR UER AT 250 . B S50 E BT i 8 N B2 T fig 5 A
FRERT 25 & A A WYX R, Shakya L FE R4 £ 3
Jok P Bz 40 8 (BAECs) B 58 NTG %t NOS ¥ i NO & ¥
WM, 25 5 NTG Jil 3 NOS S8 miE 40% , 5 2
BEARGEAE 2, L8 BRI NTG B HI#E A & NOS
TEVE B A0 AR I LR SRR 7 A NO, T B 8] Rz
NTG WAEFMR , NTG i 25 3% /0 4K 8t NOS 315 H 1
FUS, HegRi H NTG 187518 NOS ShEpEm " | i
HANEDRRESHBREMG M A ELEE,
Gruhn % H 3 Y B2 4R 8% RPN B2 52 319 1L 6 NTG 1)
BRLERAERBESTASHMEREHALEN
BEALREXEHREEEHIEWALREN THT
BOMIROR FEN R B IS 8 k13 1L B8 (SOD)
1 Ang I 32 1A BEL T 77 G B (2 BEL Lk 7 25 1) R R, i X P
FZ VR EE By I 2 ) TC 4 Y. Berkenboom % i #
o7 P i A R T R e B 0 158 (ACEL) W BH 1k 6 BR BR
it 25 , B M 306 T eNOS siBk 2 L8 P J i, W AR
YEFIHAR A H ACEL B IR B & ——F B &
By WA 32 B Im NO A5 2t 1 B 1k % B H b i 250
EH B W AE E8 eNOS mRNA %3k, Fi#l ET-
ImRNA %Kik, 50 8 P KK &7 3k 7 B8 (EDD) , £
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