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K N AR I 0 812 R 2 S B A T L 22,
SNP (Z KENIR:ERT £ D IME EF 124 LT, 3HPh
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BT ELS~20 kg DHEFEA X 165H % BV 7.
FARYZ =)V (15mg/kg) 1T & B FREE A%,
KENFE LTV, 50 BEBILEZT L~y PN
V¥ ¥ — ) 4mg/kg/min THREE% MR L, AT
W25 (7 a<i# ARF) T PaCO; 30—40 muHg
B L) IRRET o7, ERTFEII RS L
BRRE 2197018, KBRFIR2 S MBIAR /7 7 — 7 v
(7.5Fr) AL, BN 7 ViE%10ml/
kg/hr OREETHEIRMNES L7z, 72, fifllok
BRERIR & O L EIRY 7 —F v (6Fr) %, F
7z, A LREER CEBMREHIER O A 7 —7 v (20
G) ZHELZ. DWTEES B THML,
GBI RRGOE S BB Y LITEE L. K8
AREEBIZ15 mm O EREMGEET (HALEHE MFV
—1200) 7u—7x¥EL, MAHETHE L.
F /2R TATARIC 2 — 3mm O BEREIMLGEET (HA
FEAE MFV—1100) 7o —7%%EEL T,
EEIRMEEZHE L. S5ICARE L) EIRE
IR A F—F v (6Fr) %A LERMAE L,
e & 0 SER microtip 7 7 — 7V (Millar #184)
REZICHAL, EEREEZHEL, Zhz sk
G A LX) ESE dp/dt (LLTF LVdp/dt) %
K7z, T L-ERFHREICLY, LEX, F
¥ghiRE (LUF MAP), (A% (BLF HR), HulE
IREE (LAF CVP), P MiEIRE (BLF MPAP),
LiftE (BLF CO), ERIERME (T
LVEDP), w#EkIiEE (LT CBP), {RIMEK
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L (LLF SVR), Bifilfn & Pt (LU F PVR), A=At
HE (LFLVSW), HZEM4FEE (LUF RVSW),
REHEOFEICE D EH L, ORI
# (LLFMBF) 3k#Z2 V77 v AETHIEL,
TAX =54 THREBMH (L=—27 AT VAEHE
UH A —% —) #KEE[BE4 »Fr CHIE, SEIC
FNFNFALEL. 5FTTOEES O
725~ Tl % 5612 LT, MBF %100 ml/min/100
g Ll b &S, 100 ml/min/100g i % & I 5
CARE L7z, BRI & EEIR M X O O ER
FREIEE (LT MOy ext), U FLERIERER (LLF
MLac ext), EEIRFAIE VY VBRI (DT
CS L/P ratio) Z@EDOHEICTHEE L. &
B, 1LEE, L E UBOUEIITEREL R .
F A EBRIC B TRENRERTIC X 5 MAP ERA°
FERTRIE D20 %HETHRICR A Z & ZFER L, MAP
% #5920 %K T S ¥ 5858 E %10 4 g/kg/min 12

beat/min
200- HR
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*

*
* *

12 3 4 5 6 7 8 9

Jeg Lz, DWW, EEIRET T ATHL o I & 350
WBIZ7 B & ITHRAEEERL, FKERH.OH R
& L7z, Bpfpiitk, MREEORESHEL N
B i COFMEMBE RME L, RICKE T17
KENR 2 W L, 543% & D SNP %10 « g/kg/min
DRE TG Lz, EYokb ik
IR L KBO IR MT % bR L, 30 MBigE L., £
DM, EREEDOLZ/NT X —5— (WHE, KBk
MW, FEWHG-5, 10, 1550, KENRERT#E
5, 10, 15, 304r%), LAMARIMEE (X HR,
KEIIREWT, W% 5-15501%, KENIRERTA# 30
G BLOLEHRE iR, BYix5 15514,
KREIRGER IR 155#%) 2HEL. = ta 7w
vy FEE (LLF SNP #) 1661 0 Hi i3 KBh IR
Wil OMEA A ERME L L Tk x 2 L, paired t-
test I D B EEREEITo 72, KHIEMEL, F
Wik RAECTRRL, WMRMEICHT 2EIEL

mmHg

200 MAP

* %

150

100+

50+

0-
123 456 7 89

Mean*SD

B SNP (n=16)

* . p<0.01 vs control

*
% :p<0.05 vs control
1.

control
2.5 min after Aorta clamp
3.5 min after SNP
4.10 min after SNP
5.15 min after SNP
6.5 min after Ao declamp
7.10 min after Ao declamp
8.15 min after Ao declamp
9.30 min after Ao declamp
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FRICE L. B, ZoOEBRIIERLTERK
FEWIHRHEBEADOKE FIETITDI.

] e

(1) WEREREICTT 288 (K1, 2, 3)
HR (beats/min) (%, *JHBME120+2512xFL, K
AR E BT 2109 £21 L A& (p<0.01) AL
7225, SNP #5102 X D3t BRMEIIE W EE R L 72,
MAP (mmHg) &, xJFEME109+2412%F L, KE)
JRHE W7 #2143 26 & A& (p<0.01) T EH L7
7%, SNP #5500 5 43#12123+29 & 3t BRAE 123 W
EER L7z, F7EWTRER 5 0128341 L A E
(p<0.05) (2 L7245, ZOkidsREICE
WEZ/RL7:. CO (1/min) IExFAEMEL. 9+0.612
L, SNP #5105 % &£ 02.7£0.8L A& (p
<0.01) 2L 7=, CVP (mmHg) (FxFHRfE2.6

e cyp

123 4567 89

gM

50- LVSW

*

40

30+

20+

10

12 3 456 7 89

E2 1m 47

+1.712xF L, KEIREWT%4.2+3.2L FE (p
<0.05) (2HEhN L7278, SNP #5102 & v xtHRfELC
FEWEZE R L7z, MPAP (mnHg) (33 HEfE13. 1+
5.012xt L, KEIARER%19.3+7.0L FE (p
<0.01) (ZHEhNL, SNP #5448 Bk
HE L7z,

LVSW (g-M) (34 BafiE22.9£9.01ZxF L SNP
$510471%31.6 9.3 A& (p<0.05) ZHEM
ZRL7-.

LVEDP (mmHg) %, xJMBAE7.4+3.6i2xF L,
KEDIRAEWT7216.4 £9.4 L HE (p<0.01) (234
L, SNP 5% bAE BTk L7z, JERr
JiBE B P A SEE W i D ) FRIE L2 TR - 7. LVdp/dt (mmHg
/sec) IEATHEME1916+65812%F L, SNP #5104
HED2731£1192L FE (p<0.01) HmL 7.
CBF (ml/min) 13x+BEfE18.5+11.812xf L, KBl

12 3 456 7 89

Mean* SD

SNP (n=16)

: p< 0.01 vs control
: p< 0.05 vs control

. control

2.5 min after Aorta clamp
3.5 min after SNP

4.10 min after SNP

5.15 min after SNP

6.5 min after Ao declamp
7.10 min after Ao declamp
8.15 min after Ao declamp
9.30 min after Ao declamp

= % *%
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R 7%36.3+18.6 L FE (p<0.01) (Z#mL,
SNP5 4% $36.8+18.8 & A& (p<0.01) 714
JjIES S A A

(2) ORI E ST AR (K4)
@IEFEOMFEE (nl/min/100g)

MVRB AT BRAE 147, 1142, 8128 L, KE)IR 8 W7
%187.6 +40.2 & A& (p<0.05) Z#hmL,
SNP #541%, MBEIEVWVEEZRLE. B
xtBRfE136. 3+28. 212K L, KEIRMEW#170. 4+
43. 7L HE (p<0.05) c#fmL, SNP# 5%
THEE VB R 7R L7z, GERTFERE IEmRE & b
xR E R L7,

OREMEOMEE (nl/mnin/100g)

AV I BRAETT. T22.512%F L, KEIIRERTE
115.6+44.6 & A% (p<0.01) 2840 L, SNP #%
58I BEIGEWEZ R L7z, NE I3 RE
74.3+£20.212xF L, KEHARERT#%105.3+41.9&

LVEDP

mmHg
30

” 2 3 456 7 8 9
mi/min
©,  CBF
* *
604 * % ¢ *

1 2 3 45 6 7 8 9

3 i 47

AHE(p<0.01) 2 hn L, SNP #51541103.3
+42. 7 /E (p<0.01) (2L 7. ERTFRER
Bl & dAREE R L.

(3) LAl (X5)

CSL/Pratio (%) (ZxHRAE19.3+5.4 %A L,
SNP #% 51543 1427+8.5 % £ H#& (p<0.01) %
BEINZ R L7z, MLac ext (%) ICEELZEENILHE
Shzadorz. MO ext (%) 134 HRE3]. 8+7.9
% \ZxF L, SNP#%5.15471%28.1£7.2 % L A&
12 (p<0.05) A L7z, HEWTIEBR 14 3 BEfE %
w7z,

Z E

Zha 7y K (SNP) (31886412 Hermann
DB AHIMEH %, 19294F 12 Johnson Y% Di# )
REFEVER 2 3E L CLSk, SINERSIEDGE
LARMEREEE, 5 WIODALEERELHOED

mmHg/sec
4000 -

LV dp/dt

*

123 45678 9

Mean*+ SD
B SNP (n=16)

: p<0.05 vs control

control
2.5 min after Aorta clamp
3.5 min after SNP
4.10 min after SNP
5.15 min after SNP
6.5 min after Ao declamp
7.10 min after Ao declamp
8.15 min after Ao declamp
9.30 min after Ao declamp

x :1p<0.01 vs control
*
;
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RO EEEFOBRAMERZ E2HME LT
FHENTEL SNPR=bn sy ) k) ¥
(NTG) o=t ufbaWix, MENIZERD
AEh, SHELRGL, PHAKEZEHL T
Nitric Oxide (NO) 2% V), RFLDO T T = IVERY
75— eiEHikL, GTP 2% 42 v
GMP 2 {E 5 Z L2 X ) I % L5k S ¢ 5%,
NTG I E %100 xm B\ F ORI I H F Y
PERE IR WEEINR = L5983 % 728, coronary
steal ZHEZ LI Wb TWAYSS, SNP T
(&, EORNEEIIRILRIEA 2Y, BIEILE &K
P Z3sE 45 2 £ 12K 1), coronary steal %
RETHREEA D B2V, A OEEICHE) £
DA T 5 MEILRFEE & L TOSNP (3,
TR 2 BT B4, BRI A8H1C
OWTRESH®RT DS, AU HEEICE) S
MEEMFEZERTH, —HCUOHBEHE
BErHEmese, LHEGLETSE L.
Rucabado 532D X ) % BEIZSNP 2% 5L
e A, MENKETICLA2EERERKT &,
coronary steal |2 & 5 & b 5.0 EH L ST H5

mi/min/100g  MBF(normal outer area) ml/min/100g
250+ 250+
*
200 200

150

100+

50
0 =)
1 2 3 4 5
MBF( ischemic outer area)
200+
*
*
150 1

100

50}

0-

4

150
100{

50+

200+

150+

1

DEWHLZ LRZBDLEHEL TS, —F, &
POLTHEEDRBEY, &5ICAMUHEER.LT
FEVZPE D ORI T 5 MEILREE L LT
SNP DRI AR D B Sh Twa W,
DAEDMEILRABEEICMHEE S b SNP I,
SVRREZHRHIMA Y E—-F V ADEKTIZL 5%
B R, AZEFRHE (PCWP 3B XU LVEDP)
DIET, & 5WVILEBIROEZRILRIEAICLD,
FEOHERER L R BR L ET AW, 72, &
P R B IR R I K % i o 7z 92 Bk SNP 1%, HR,
LVEDP, MPAP, SVR, BX WL HFEZENEELH
BT, COZEMIEL% L, LINTH
REDUE R LRI O A IS O R % 8+ 519,
ARIDOEFEZ L DERTIE, MERTFITRBIIRER %
DOFEWRIME LRI L, SNP &5 5 4%
MAP DEEZRET2 b/26 L, COZmEE/:.
HR IAETHo72. DL HIZ, SNPIZKEIIR
W DB BERERMIC X Y CO, LVdp/dt ##K &
W LR EING, Lo LRERERTIC X %
LVEDP & bR I3 T & §, Fo4r % ai &g
FTE IR, EEIRO M IE F IR

MBF (normal inner area)

*

Mean+ SD

E SNP (n=16)
*

% - P<0.01 vs control
2 3 4 5 *
1

: p< 0.05 vs control

control

2.5 min after Aorta clamp
3.15 min after SNP

4.15 min after Ao declamp
5.30 min after Ao declamp

MBF( ischemic inner area)

* *
* *
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AL, LePAREAR oD A B AR | 300 20 (2 T B D
(2 & b S AURBLI A & 2 ) RN L,
IANVE—HEEDING VAL EBILICHED T
V., X512, LVEDP @ L5 b LA IERE O 5 #E it
BT ORKEE %59, @il ixt$ % SNP &
NTG D IMATENAE, 3 X U AT O Ua i #ELAR I 3 &
ANDEB|Z DT Chiarello 5% DEENDH 5.
FHAZ L UTA X OLEwT TATh 2 PAZE L 7oA 2E L
EFWIZSNP BLONTG 2% 5 L& 25, 1M
ITEREMICIIFEEDORIRTH - 72Ib b5 T,
SNP 3. EM L ST #4450 EH &, RILERDLH
MM FEEOWAZ D726 Lz, —F, NTIG &
FNLEYEL, LHOAE MR Z SIS
B2EHELTWAS, F-Hlls 57H 4 20K
BT A% L7121, #%5 L7z NTG 25 PmCO,
(intramural carbon dioxide tension) % jf4r &4,
ORI R I L2 b 725 S hed o 7278,
SNP 13 PmCO; 222 2.9, Lo HLRR I 7t = % & WA
CRA SR EHEL TS, SHOFEELDE

CS L/P ratio

*

% 40-

30

20+

10+

0
1 2 3

% 40- Myocardial 02 extraction
30
20

104

0-

BT SNP iE, (LA MARIM =, FFICEImENE
DI EZ MRS L 3MmEETwsb. 2ok
1% SNPAS coronary steal % #2 & L & Ifil 5B O IfiL
2 ELSEE, LV HEROMELHERTHDD
ThHb. ZOECITKERGERT &\ 9 BF-25nb -
722 LiZH Y, SNP HSKEINRLERT &\ ) B KB
BIG LT, #R THELBRAMBIMRER
Lizlzbe#zonb, F0mEOETIE,
SNP # 5- B CI3Z B 72 MO, ext DIE T 2 2D 7=
A5, ZIESNPIZ X B BARMEEALIEEETR
e o L, @limEmc & 0 Ok RS
B2 DBEBEERNT v ADPMR N o b #E
Z b b, SNPIZIIEREN L BEHEENRRIEED
LNV, ZOX) LULHBETHR/NNT Y AD
UE, BLURAMBERRIRIC L) KEIRERT
@ CO, LVdp/dt D¥IN% LD RO ET
blLzbnrkEZONT. FAEMEIEE
EORETHTT (K1), BMETHEO LM
RRIMLFE & A4 2 B4 hnid SNP, NTG, PGEy, DIL (2

o Myocardial lactate extraction
©° 40

30

20

10

0_
1 2 3

Mean=* SD
B SNP (n=16)
#

% - P<0.01 vs control
% - p<0.05 vs control

1. control
2.15 min after SNP
3.15 min after Ao declamp

CS L/P : coronary sinus lactate/pyruvate ratio

5 O @ A M
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R FEEYOLE

SNP NTG PGE, TMP DIL NIC

MAP — i — — — I
Co () - T tt tt 1
LVdp/dt 1 — t 1 — — -5
LVEDP i * Tt —» t1 T
CBF t1 t - - - -
MBF isc t1 — — — 4 S
Moz ext ! — — . . U

SNP : nitroprusside, NTG : nitroglycerin, PGE, : prostaglandin E;, TMP : trimethaphane, DIL : diltiazem, NIC : nicardipine,
MBEF isc : myocardial blood flow (ischemic area), MO; ext : myocardial oxygen extraction

44 or | | p<0.01:vs control
t or | p<0.05: vs control

BLWTRED LNz, & 5|2 SNP IFEB)IR M T
BEEHMEE, MOext ¥ HEICERT S ¥/, L
ML, KEIIRERTIC X 5 LVEDP @ EFIZxT 5
BTHEHIOLELRETCIATSTTHY,
LVEDP # S22 TFIF 5 720121, /N1 /%A
%, V-A (Veno-Aortic) /N4 N AZEDHBITEERDS
VETHAH. b, SNPIZ#HRH L BRERRE T
L, BAMBREIEMICX 5 CO & LVdp/dt D&,
RER MR E, BMEARLEEOREM, %7,
LDHRBOET D MO ext 2K T X LHREES
NS v AR UESE DB L\ HTRENIRE WS
DEME S 5 MENLRE L L ToF AR
.

] ]

1) EEIRDEAE A X ZER L, KT 1T RBIIRE
Wi DB BREYRE K UL A CRS, Lol o &=
KRBT a TNy y FOREBERE L.
2) = a7y FZERPZERERZRL,
O E, EEIIRIMGTE, O AR i & D 3
m, CERRFEREE TR 2R L7275, (T
fERR 5 R IIZMEE T AERHTH - 72.
3)=baTyy FEERH»LBEEFERAZRL,
DHBRERRNT v A2 Rkb, B GEES
HORBIRERTRE O MEIIRE & L TOHHNK
HIRME S 7.
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Nitroprusside Improves Myocardial Oxygen Balance during Descending Aortic Cross-clamping

in Experimentally Coronary Constricted Dogs.

Chinami Nagasawa, Minoru Nomura
Keiko Kodaka, Noriko Kawai
Yuko Nomura, Yoshinori Miura
and Hidehiro Suzuki

Department of anesthesiology, Tokyo Women'’s Medical College, Tokyo, Japan

We investigated the hemodynamic effects of nitro-
prusside during cross-clamp of the descending aorta
in experimentally coronary constricted dogs. Using
16 adult mongrel dogs, coronary constriction was
produced by reducing 50 % of the left anterior
descending coronary arterial blood flow. After
stabilization of hemodynamics, we cross-clamped the
descending aorta and administered nitroprusside (10
1+&/kg/min). The drug was infused for 15 minutes
and was discontinued just before the clamp on the
aorta was released. The cardiac output (CO) in-
creased 42 % and left ventricular dp/dt (LV dp/dt)

increased 43 % significantly, compared with pre-
clamping values. The myocardial blood flow (MBF) in
ischemic area, measured by hydrogen clearance meth-
od, significantly increased 39 % and the value of the
myocardial oxygen extraction ratio (MOZ ext) de-
creased 12 % compared with pre-clamping values. The
results suggest that nitroprusside improves the
cardiac depressant effects due to aortic cross-clamp-
ing in these experimentally coronary constricted
dogs, but with regard to maintaining the MBF and
the metabolism, nitroprusside appears to be the
better choice for blood pressure control.

Key Words : Nitroprusside, Coronary constricted dogs, Aortic cross-clamping.

(Circ Cont 17 : 566~573, 1996)
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