rhE Y EELE A gk 2013 4F 3 45 20 #5255 2 # Chin J TCM WM Crit Care, March 2013, Vol.20, No.2

- 127 -

- LRIk -

— AR O s T E FH RS i

x| 2, EAR
CRPEEERI S M i = B R ARt , ST R B A HE R 5500, K 300060 )

— S LA (NO) TEHLA s B A B AR v B T2 H
EEMIER, NO Z 518750 U4 1 Fcs 5 o U
BE CU ) J5 0 25 5 98 5 X0 Uk i 7 P v (UR) Bt
A LR AR MR B NO A A R R 1
H (cGMP) T4l ¥ 52 —MEEE 3 (PDE3), MINIBH 1L 1 ¥R
FRIRH (cAMP) (7K, cAMP 3475 285 4T A (PKA) 515
WL 90 BT 325 5 52 A Ca™* 38 38 PRI, (0o ILISC 47 7 3858 5 ek
J& NO AR dE cGMP, 30 8 AT G (PKG), BEIFTILTE )
Ca™ SBIEFFHL, 7= Az O WA TIVE T ; EAh, NO th 2 5.0 J1 3
Wy (0 IR RRARE AR R RO RO . —
AL EAEE (NOS) 700 A7 B S A B IGSRER , dnR
I T2 H8OE 7 JRAZ 2%, NOS 3301 A 26380 7 R i G
s B, NO R Al B3 1 GMP 3l B B i A0 043
O WUEIBRA FAEH . BB NO 1.0 i A 2R 45 Hh i i
MU AR, DL VR B DL RO R T T
IR, BT A NO (AR P, X 225 W) 1k A 25 AR T
{BER T FE—E FRBE B NO , AT 45 RN (25 B
K, NO ELREAE I KA FH T NO 3 O s A5 B8 it 0 ol
DR Sl a4 SCk L) T R 45 NO 7R R T 0
WUkt 71 Ko U Dy RE D T AL, BREEA AT .

1 NO HEMMAER

 F A5 26 B, 780 I dole ot 750 Acb 20 e off )5 355 R v
NO 25 1 XU i s ML LR R . e —25
FFTUESE, NO FEf il O FIBR il A 2 B0 28 T 9 P Rl RE
FESSVER

A4 NO il 3158 A5 M55 4 2 58 NO bRk NO 7™
A A ET AR I R 322 AR R . EAFIEIE S, B
AN NO LA B WU 3 58 B 17 1 7R 4%
PER A EPEL R . —SeSCikAaE , NO bR xH i i
O WUZEEE AR F ARVR 1 NO SR T 58 im.Co WU 46 77 5
Y NO RN R RIEENLPER, 3877 A s L 1
JH, HATREMLHI S NO RS 5T A cGMP Hl cAMP
WA

Hui 25 7E B0 ST P9 T NO fiE A 25
PRI B A0 Bl I I 1 o TR RE R AP/ FH S AL, 45 58 o, A
JEME NO bR 3— (2- F238 —1- FJE -2 TP AYFEIR L ) -N-
FE —1- N3k (NOCT) 8 K BB M. IE i 1 35 min J5 T
T, O WU A 3 VR B (RO ) AR PR . NOCT ¥k
JE £ 2 pumol/L 1 20 pmol/L B fi i 28 3 Inco WU 4 g 5 i
200 wmol/L Hif W) & 34k £ 1 WL A A FH, FEHL A 1T BB 5 d5ke i
J5 U LA AL P cAMP I cGMP (93 BE P-4 4 6. A 9T

doi : 10.3969/j.issn.1008-9691.2013.02.026
HATH  RE 2 DAERHE LA T H (2011KZ272)

AR AR BE A NO HEARAE B NO 0% 2 H R ML (sGC)
T cGMP, 3& 24 i cGMP 7K 38 4 .00 UL PDE3, H| 55
cAMP B, AT O LA A P cAMP 2K SF-384 J05 38 24 ik 32
1) cGMP 16 5 B B FIRRZMMEN o Wi G EAH
X, B L IRER BRI IR ER IS (AC) BYIIE I
A cAMP 5 NO AT LU T3 cGMP /SRR H0E AC, iX
Pl cGMP RIS AC 36 1L T B 32 T BU0 WL cAMP 7K P
W, cAMP ZKOFAY4R 253858 PKA /- S 3 EPENLE .

BEAN, A VR B 1 NO X O JIL 40 A 47 45 F AL il 7T g
AU OY K A T e 3 200 R 1 s IR i/ MR R B
FhE AR ; T A SRR 52 AR R 1 8 138 3, 7 1k 20 Py
B, BHIE NO™ S5HAEAE T (0,) Ry =LA gty
J; @PLAN T
2 NO WHHEMAER

TFFE 7 « S NO IMAAE D L UR kT fig Az
AR Hui 5O HE , kR NOCT (200 pmol/L)
W T cOGMP ¥R, R ILHT cAMP KSR SR, H
cAMP [ IEMENLI VR FH B = MR BE 1 cOGMP U5, 630k e
WG ORI T, 5 i i 21 B A AT A s . AR
P NO fE iR A KA AN N cGMP 7K, Bk E cGMP 3%
T PKG 3 i, SO ARSI AL, Ca® 38 TE 5], R
HAENLAVER, OIIRE T RE. FEXFIIREE T, 16 4Ly PKG
WERR AL WUES 2 (1 1 (Tnl), FEARALES 2 14 T (TT) Xt Ca® 1Y
U, SEILAR I, 3 HL O D RERIVE 9 LR
Z—s

AR, NO i i Al cGMP R 42 S 300 WU 4 77 [
o BARAYVERPLRI T RERS KB LR LA 51 D NO Bl
Fi W) = A R (N,05) FIIV Al FE BRI 0] BE TG 2ok A iy
WA 5 1, TR ATP 772 IR R s T 7™
@ M EE NO A = A4 Kk NO, AR cGMP A8 1) 7 =X
Kt ) F T 5 5, 3 808 T sl bt ST AR DG i 2R 7
(3) o5 405 40 i 0 32 A PR SR 0 2 o7 7 B S S 4 S T
@ 0,” ML NO R NJE AT A 2L (ONOO™), ffi i 4 fk
YIEALT (SOD) FR AP VERL, = A EUIER . &
WS (1) NO 0o WILAN AR 35 BB 0 AR 396 S SR A i
W D RE S8, W ATP (1775 . X 28 NO HE cGMP-PKG
TG B AR R S NO SRIL O T RE A Y
EELH

NO #5 2 A 50 L4 A A 38 RU B 09 245 AR
NOS J2 3 J5 £ 46 ity 1T (DADPH) R #1114 480 AL g, 76 4
N, NOS 7£ NADPH Fl 4 1 I T i 1k 22 e K 24 B2 (L-Arg)
A NO FZE eI R . FE b NO B FR S , 760 UL 40 g
HRAEAE P R — S AL R A i (eNOS) 55 B — S AL AL A il



128 - HREE RS A ARk 2013 4F 3 A% 20 45 2 8 Chin J TCM WM Crit Care, March 2013, Vol.20, No.2

(iNOS) . fifr & W — S AL JA A i (nNOS) 3 F NOS #4751, 43 51 cardiomyocytes independent of NO species and cyclic nucleotides.
FEFH TP B 0L - LR 4 ool R o LA B , DT Cardiovasc Res. 200,48 (3) ; 430-439.

[8] Kojda G, Kottenberg K, Nix P, et al. Low increase in ¢GMP
induced by organic nitrates and nitrovasodilators improves

PR IR g B AR AL

NOS KZ L) eNOS JEUAETE, eNOS Al A i i contractile response of rat ventricular myocytes. Circ Res, 1996,78
NO 3250l 45 W WLANAE Ca® Y BE T B ST LA Bt , I HL (1):91-101.

mﬁﬂﬁ?’]mﬂ%?%{»ﬁﬂﬂéﬂﬂﬂﬁﬂ(ﬁﬁi,?%f%ﬁ‘]ﬁ‘fiﬂﬂjj’ﬁzﬁﬁu” . [9] Cawley SM, Kolodziej S, Ichinose F, et al. sGC « | mediates the

negative inotropic effects of NO in cardiac myocytes independent

eNOS 7760 WAL, 3k B 230 B9 X il LS e of changes in calcium handling. Am J Physiol Heart Circ Physiol,
SREGRIBALAE R, e BECHLET 5K, B AR MBS . nNOS 201,301 (1) : H157-163.

K{lﬁﬁﬁ:i@ﬁgééj{*ﬁ ,Wﬁﬂ%?ﬁ?ﬁﬁtbﬁﬁﬂjﬂmﬁl@ﬁ [10] Hui Y, Mochizuki T, Kondo K, et al. Nitric oxide donor, NOC7,

sveals biphasic effect on contractile force of isolated rat heart after
N ST i 2+ KES N > reveals bip
G LA ML LER A S, (M6 T Ca™/ S5 3 S 17, A i i global ischemia. J Anesth,2008,22 (3) : 229-235.

NO, 38 33 410 il 22 Jet 2 3o 25 FHBF I i 3R 100 A8 TS R 4 BT 37 [11] Vila-Petroff MG, Younes A, Egan J, et al. Activation of distinct

TG O NE Y AC AP 215 B, RO DB 7= AR 5200, nNOS F1 c¢AMP-dependent and ¢cGMP-dependent pathways by nitric oxide
NOS 4~ [ NO S %0 y E in cardiac myocytes. Circ Res, 1999,84 (9) : 1020—41&03‘1.
i eNOS I 5721 N X L oAy @%? [12] BBt . — AR — P A A L L A P4 5 K
HOMEAI™ . INOS HYPERITRIE AR Ca™/ S5TER 1 AE 50T FrBeiy ik AR . S HI R 2424, 2008, 24 (22) : 3976-3978.
PP BT O LR B R BT INOS /& BE R ki S Ak K [13] Moalem J, Weiss HR, Davidov T, et al. Heart failure reduces both
1Y NO, A 5% 40 P I 28 BN, I L 1o 2R 1 s the effects and inlerac(tio;l between cyclic GMP and cyclic AMP.
2 N S P N Surg Res,2006, 134 (2) : 300-306.

@ﬁ’ﬂﬁl‘%{f&d}ﬂﬂéﬂf{[ﬂfﬂﬂgf Hext Ca™ U, HDLCUKC, 7 [14] ‘Il(oﬁlrf G?sKollenberg K. Regulation of basal myocardial function by
HEGENUIER NO. Cardiovasc Res, 199,41 (3) : 514-523.

%Lﬁﬁﬂi s ?“zﬂ]ﬁj‘u%@] NO T{Xﬂ‘;bﬂﬂﬁ}%ﬁzlﬂﬂ?ﬁﬁ ITI [15] Gonzdlez DR, Ferndndez IC, Ordenes PP, et al. Differential role
AT BB TS, NO I AR M 2 3t T e o 7 e 18 () 1o ooy cardiae
N \ ‘, N . contractility. Nitric Oxide, s : - .

WD, b —A M i NO SRS iR , T e AR [16] Layland J,VSOIaIO RJ, Shah AM. Regulation of cardiac contractile
PR EPENUIER, R DT RE, > VR, X AL 0 function by troponin I phosphorylation. Cardiovasc Res,2005,66
BRI AR B T BT T 3 M A NO PR (D) 1221,

N . N 2 17] Brown GC, Borutaite V. Nitric oxide and mitochondrial respiration
-GMP k7] ol GEAT £ A0 ,iX sk & [ ’ P
cGMP IR ATREAS RN AL O CALGR T EIT, LA ES T in the heart. Cardiovase Res,2007,75 (2) ; 283-290.

> Z5
=Lt [18] Bryan NS, Rassaf T, Maloney RE, et al. Cellular targets and
%%iﬁﬁ mechanisms of nitros (yl) ation : an insight into their nature and
[1] Xia Z, Vanhoutte PM. Nitric oxide and protection against cardiac kinetics in vivo. Proc Natl Acad Sci USA,2004, 101 (12) : 4308~
ischemia. Curr Pharm Des,2011,17 (18) : 1774-1782. 4313.
[2] Rastaldo R, Pagliaro P, Cappello S, et al. Nitric oxide and cardiac [19] Kitade H, Sakitani K, Inoue K, et al. Interleukin 1 beta markedly
function. Life Sci,2007,81 (10) : 779-793. stimulates nitric oxide formation in the absence of other cytokines
[3] Taylor AL. Nitric oxide modulation as a therapeutic strategy in or lipopolysaccharide in primary cultured rat hepatocytes but not in
heart failure. Heart Fail Clin,2012,8 (2) : 255-272. kupffer cells. Hepatology, 1996,23 (4) : 797-802.
[4] Dawson D, Lygate CA, Zhang MH, et al. nNOS gene deletion [20] Alkaitis MS, Crabtree MJ. Recoupling the cardiac nitric oxide

synthases : tetrahydrobiopterin synthesis and recycling. Curr Heart

Fail Rep,2012,9 (3) : 200-210.

exacerbates pathological left ventricular remodeling and functional
deterioration after myocardial infarction. Circulation,2005,112

(24) : 3729-3737. [21] Sears CE, Ashley EA, Casadei B. Nitric oxide control of cardiac
[5] Godecke A, Heinicke T, Kamkin A, et al. Inotropic response to function : is neuronal nitric oxide synthase a key component?.
beta—adrenergic receptor stimulation and anti—adrenergic effect of Philos Trans R Soc Lond B Biol Sci,2004,359 (1446) : 1021~
ACh in endothelial NO synthase—deficient mouse hearts. J Physiol, 1044.
2001,532 (Pt 1) : 195-204. [22] Tavernier B, Mebazaa A, Mateo P, et al. Phosphorylation—
[6] Di Filippo C, Monopoli A, Ongini E, et al. The cardio-protective dependent alteration in myofilament Ca™* sensitivity but normal
properties of Nex—6550, a nitric oxide donating pravastatin, in the mitochondrial function in septic heart. Am J Respir Crit Care Med,
mouse. Microcirculation, 2010, 17 (6) : 417-426. 2001,163 (2) : 362-367.
[7] Sarkar D, Vallance P, Amirmansour C, et al. Positive inotropic (Wckd H 91 2013-01-30)
effects of NO donors in isolated guinea—pig and human (A3 - 2F4RF)

FRIZ 3T FRIZIX TS
(FEFAEEGRRHRE) PO hEREZOEET
EhPEREELSSES PEFERNER RETE—FOER. REHEHAS

e haiE it Email : ccem@em120.com e Bal AN A A o 3 - www.ccem—em 120.com
4 IR SR T B« 1R & AR5 s 6-93. 5E M2 10 7T / WF, 44F 60 IT
2013 VARG R TS EIAS PR TR, F 36 . 022-23197150  #ithl . RO AP X ERE 122 5 #E4 : 300050




