R FERREE T2 3817 2D MR I P EVR B S5 OARET 281

(BRI R T 1 3 UF % (Ui KR I P HEE AT B T D AR
—ZANTVEY, ZbaF )k r OB —

HOE S FE, FHE MY, K &R &

= =

THFERNRII=ANIECBLI TS
) VT & B AL R B 2% O 5 K L P VR 12
BLIZTRBEL LB L. 2 REETICHK
L, AIREIRET FATB O#EZRIC X 53000 &1l
L180F DF R T o 72, v H FIEMEA I3
BICHEL, EWrEELe0WE =6), =7
VWIEYRESLEE h=6), =taZ )&
VEBRS LA b=6) & L7 £EYIIEIM
305380 & FHETA T ¥ CTHIRAES- L, IUE
MEDR—R T A > DFI80% 2% % & 9 I[ZFRH L
To AT EG I IERBEE E= 5 ) Y T L.
EERI T 11213 evans blue D Yeft |2 X Y EINIH D
K&EE (area at risk) % EPMffi L, tetrazolium ¢4t
B2 L D OEREESEE O K & & (infarct size) % &
MU, BEEOEZICHT A area at risk (I KFET
K HE % £ E % b o 72, Infarct size/area at risk |3
control B£55.1+3.5% I LT VI ¥ ¥
B, —hbor7)x) U EHEEIR4£36.841.7%,
57.142.1% T=H )V I ¥ VU EEEFEM /NG 5
PROLNIz, DX, D7k L DTEYHNL
AR EL I LI R, = HVTVEY
X, ©LALTICRENICER T 2 TRtk 7RI
Sz, L2 L, BREEMICE=tar )Y
YRGB RN, IREIMEOET b B
THhoi:.

#
AR, wimfl, AREARNO TEEALANE A R

IR R R

DB, ORI E A S 5 B IRImE
FREEE AT AR AH ML TwaY, 72, &
I FERREE BT 5 EEIIR D A /S X 229 % 2
OHEEOERY bHE SR TS, Thbik
MR T 20/ RN HEEREETD & &
D, BB MEEFREDE (PTCA) &
FEHEEIIR M TR (PTCR), EBIIR/SA 732
i (CAGB) (2ff9) BIMFEHEREEL b HEICA
N, ZANVTEY, Zbar)E) U2k AN
JERREEDS, TEERENRE, LM ZER ISV b8
& RAZT H % 7 0 E B LR € 7V THE
ETL7-.

p:] &

MAENERF KRB EBRIRSHICHE v, Y F
(New Zealand White, fAHE2.5~3.0kg, HAT
ATV —) BEFEMEE L.

1) FRBEEB X OSL R LE

%3 (35mg-kg?), ¥4 7Y (5ng-kg?t)
DIREW & HANK SR, EFRBTICRE, £
SEIR, AEHREZBEH L. JERIURELAE
HNF2—7 (ID3.5mm) ZHHA LKL BRI,
By N LTI 25 (SN-480-5, ¥+ /) L&Y
FIMErds (SN-487, ¥+ /) % HWERK THE
FROR 247wy, IS D CERRZ A 72, B55K
1314 25~30mNICHRE L, PR ARAE=S —
(Capnox, HAIT—1 V) % HWw, EHEIZHK
KPR BRAb K R i B A335 ~45 mmHg |2, ¥ 728}
IR L9 A7 A 43712 & 1) Paoeid >100 mmHg, Paco:
1335 mmHg~45 mmHg, pH {37.35~7.45, Base Ex-
cess lI— 3 ~+312% b L) ICBREMEREL
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7o RRIZINR Sy K A7 4 (SMS-10007, 3 —
Ry 7)) e CERIR%37.5~38.5CICERE L7-.
BRI ¥ I VL FA TPV OREWRE VY
v VR T (Graseby 3500, HAX 71 2a) %
W35 mg kgt -h O G HE T, WiRITAEA
W% 15nl-h0E 58 TENENETEHIRICE
BLAR)ZF LY AT —TUDLEBRKTET
x5 L7z,

EEAMcHBL, LEREZDREL, LEE
B L7, EREE L OROPEE EOLEEIRBIR
B TATHEL O J§ B % §H 4 48 5% (K-890H, Ethicon) T
—J3E, TOWAOMEZANE2m, E32.5
emD Y = — v F2—7128 L CTRERSFEERL
7o. BRI OAEZES| LIRS F T =—
VFa—TREETHILICE VT, BFHOF
7/ =¥, LERLESTOELZIEL LCEML
ERERR L7z, 3T OERRRE CHERRE ORI
LB 5 Mm% Bhk3 4 B £ T500 units-h 1o
AR U % R RS REIR A S L 7.

2) EE7Sora—u

ETOERBYH CHRRBELLE I L0
WAL EFRT R 15 FIE L, £ 030537412305 D
BIICH] &6 218057 D BER 21T o 72, 18HD
TR FERMEESICIBEICOEL, EWERS Lk
W (DL Fcontrol # :n=6), = A LT ¥ %
0.12mg kg -h'OHEECTHS L% (LLF NIC
Bon=6), — b)) »%0.06mg kg’ -h?
DEE TG Lz# (LT, NIG#, n=6) &
L7z, &FEYIIBM305FTICHERGEE LT,
ZHNVIE 0. 12ngkg!, = bRy ¥
0.06 mg-kg™!, % K 1M304 Fi | bolus &k % 5-
L, R=ZF A B 5PHEEAMLED#80% (=
A EIIHEE, ALz, 0% EENEH
MEFBESNL LIV VIR TEHW,
K4 ORETHERETE TR L. £72, &
5SS UL 7.

3) TERBREL X OKIRORIE

TEREE, LER, EREROWEB X ORI
LEME=%— (Life Scope 14, HANE) %{#
AL, i (BT HR), IUE#AMmE (LT SAP),
ILRMIME (BUF DAP), F¥ME (BT MAP)
&, ESEERICEE LAV ZF LA T =TV

IILE b5 ¥ A7 22— (TP400-T, HANKE)
rEREL, gL, LERILE I FHE TN
WCE=ZF YT LTz, "= 4 OHlEREML
D5 HRENIAT, ZDORIBKEYHGER, B
BRI, BIM155, F#EM155, 605>, 1204, 180
S AT o 7.

FREREIC BT 5L HBREHEEOREL LT
rate pressure product (PLF RPP) % & L 7-.

4 ) infarct size/area at risk, area at risk/LV (/=)
DE M

FRHEVRHC T 1%, area at risk # JRET 2 720K
TEARENIR AT T AT AL kSR L, 10% evans blue %
RERRRE S 514, RILERAL & FE R I FRA7 |- BIRE
WKERPTEHAOEHAL-0L, BiE%L L
TIOBERL Lz, R, wEL, dRLc
WHOIEE 2mEIC AT A A 2K L. £
DY %37C, pH7.4I1ZHEL 721 %2. 3. 5-tri-
phenyl tetrazolium chloride (LLF TTC &) 1217
HLYEBZITo 72, Gefafk, infarct size, area at
risk, FFBIMIBOBERET 7 )V — MIHEEE
L, thzAxvyFZHVWTIry¥a—4% LIl
D IAA, area at risk ALV |2 5% 5 FH4% (area
at risk/LV) B X UF, infarct size % area at risk 125
O AHESZE (infarct size/area at risk) & H L 7.

5) fratE

infarct size/area at risk 3 X U area at risk/LV D £
B O i3 Kruskal-Wallis test % F vy, p<<0.05
THBED RO bN7-¥41, Mann-Whitney U-
test * W T p<0.06THEZEH ) & L72. HR,
MAP, RPP D EZHERA » MCBIT O
BlE—mhlE S i & vy, p<0.06THEZE
BDSER & N 72854 14 Fisher’s PLSD 0D % & L8 %
T, p<0.05CTHEEZEZD D & L7,

& £

1) TEBREhRE
HERI B A MERBIFEDZEE) % Table 1
NN

L%k (HR)
control #EIZ LB L BB X OHEREICE
WONICHTIIAEELRZE%L S > THRIZEEML
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Table1 Hemodynamics during ischemia and reperfusion
No. of 15 min after Reperfusion period (min)
Group . Base line .
animals occlusion 15 60 120 180
Heart rate (beat/min)
control 6 150+5 153+8 150+8 14916 152+6 149+8
NIC 6 140£3 182+8 7 1745 T 165+8 1735 ¥ 177191
NTG 6 1563+5 1663 167+4 162+2 164+4 163+3
SAP (mmHg)
control 6 802 764 76+3 80+6 80%6 80+4
NIC 6 77+2 59+27F 6127 60+3T 62+2T 60+2 T
NTG 6 == 62+27F 6227 6227 62+2T 6227
DAP (mmHg)
control 6 62+3 60+t4 604 62+6 62+6 61+9
NIC 6 59=+2 35+3T 35+27F 3347 3527 34£27F
NTG 6 61+2 48+27 § 4627 § 4517 4542 45427
MAP (mmHg)
control 6 68+3 664 65+4 6816 6816 67+5
NIC 6 65+2 43+27F 43427 42437 44+27 4327
NTG 6 662 52+1F 51+2F 502 51+2T 5127
RPP (mmHg/min)
control 6 12069 +596 11569777 11402+844 118304858 12062+ 756 11796 640
NIC 6 10758 £193 107694387 105354337 9935+ 664 10728412 10569672
NTG 6 11822+369 10274 +342 103274368 10012278 10132+389 10008 +-274
T 1 p<0.05 vs control § : p<0.05 vs NIC mean+ SEM
7. L»L, NIGEIZBWTIZAE L ZH8IZER BIET L.

OHNRPo T,

HEIAIME (SAP)

N=ZAFA4 BT HHEMOBEMEIETL
{, BME5H D SAPIZR—2 T4 D#I80%
ThY), HEDSAP #1585 Z L AsHisk7-.

ILERHAME (DAP)

N=ZA T4 VBV TIRERICEZZRD SR
o728, EIM15% Ol Tl control F IZx) L
NIC#, NIGHCTHEICIKT L. £/, NIC
BECTIINTGHICHBE L TOABICKTLE, %
72, BHERIGARICBWTH AR BB 5
nr.

FHMmE (MAP)

MAP (3B IR B & OV FREFTIRE 1 33T NIC #
BIUNIGHIIBWTARIIKTLE., £/,
NICE BT 2 MAP I NTGEICHE LT, A

Rate pressure product (RPP)
NR—=RAF4 7, RIS X OCHERRICBIT S
HEEICHEMZIIRO SN o .

2) area at risk/LV

KEED area at risk/LV % Fig.1 IZ779. control
B, NIC %, NTG D area at risk/LV (4% 4 69.5
+4.8%, 60.1£9.7%, 63.4+6.8% CHMIZZE
3 %ro7z.

3) infarct size/LV B X UF infarct size/area at risk

& B O infarct size/LV % Fig. 2 |2, infarctsize/
area atrisk % Fig. 3 |2 £ N £ 1L/x§. NIC #,
NTG # @ infarct size/LV 1* & 4 21.8 = 3.5 %,
36.6+3.3% T control # (38.3+3.8%) IZI#E
Lk L7-. NIC#, NTG B IC B 1) % infarct si-
zefarea at risk (3% 436.8+1.7%,57.1£2.1% T,
NIC 2B\ T control # (55.14+3.5%) & g
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Fig. 1 The figure shown risk area expressed as per-
centage of anatomic left ventricule. Date are
expressed as mean+SEM (n=6)
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Fig. 2 The figure shown infarct size expressed as

percentage of anatomic left ventricle. Date are
expressed as mean+SEM (n=26)
*p<0.05 vs control T . p<0.05 vs NTG
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The figure shown infarct size expressed as
percentage of anatomic area at risk. Date are
expressed as mean+SEM (n=6) .
*p<0.05 vs control T : p<0.05 vs NTG
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LA L7,
% &=

RIMERRE L, WIS % B S FRREL A
ST AR P ERICERATHHY. LiL,
IR B IR M E % BAL S &, ORI A5 &
BITRBE S L LPEEY SR TBY, #
D7Dy AFEEGEE T B MEIFRERA R S
BITHE=ANTE R, B EHERELPT
W= baZy k) YEFEHT LI EFL V. BT
TlE=pnvyEere=tus )ty oKL H
PR EREOREABROBBICLY, 4FTE
Sl ST & 7o BRI R B R~ OB I SRR I
DFINIIRENTVWLONBHIRTH S, LI L,
SHNTVE R bu s ) kY VI & BKILERK
Bt ORI EREE B LI TREBICET S
HEZITZE ARV, RFFETIE Y FLHIHEE
EFNVEERL, =V EYBIR= s
1) & BRI IREE S M R E 2 2
THBERE L. €ORKE, 2L THED
AR ML FHEG 2R ) OB RS €5 2 k
B2, =AWV E UL, b LALHICEERIC
TER$ 2D R S iz, LA L, PEERENRE
IZBWTiE=ra sy &Y ol as ko
o, PERHMEDE TRV Y E B LT
FEICEECTH 7.

MR ECREEICL Y, drEADTE
HETIE—BICHERIhTwa?, LaLl, i
MESEEROEZOEEICL ) KE B
n, KEFZED X 9 IZ5E2AZE DR TIHEIME 12
I BMRELNELLBITHERETD 5.
Hickey &% 3 REBIIR OEREE D Pz & 40% O I i
BRI ELEEORBMRIZZA X ET N2/
L, = haTVYER, NIRAF Ty y, NOF
VIS E BRIMEDSFEMMFICH LT THEL R L
72, ZORER, WTNORAET ORI IR ML T
BEERD SN, BEOREIIBW TR
% & HIHETESE, EHIICEMBED/8F — 12
BREWIZIVEND LI L EZHE L. KR
2BV TR & O TE 134T o TV % VW HYEIL
FEGIEGEITEEODEHEND= ANV BX
= hra 7)) AR E T R &0
M (%) %ETIEL0H, HISEMTE %
NS0 ICRE B O IEE 2 5. K
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M DB~ DORRFEE 2 WD S & 5 LRI,
LDHBREHEELRD SE Y. LizhoT, K
MEC X D LBHERMAE L2 0B0E, L%
AR E DR & LHRRFEHE = DR & OFAEN
TYAMKET B LEZONL. BRI
B RIHE 2O MT GO M & AHES L RPP
& LT, DR OB T IR M E KT
ELCHENICEmS Y,

ZHNVVECIZLE ALY T AF ¥ 2 VI
BECkEEL, MR O CaT o AEIC XD
M FEHITET 5.  OMEIRERIZED
2%, MEBTIC & 5 EEDBEIRAE U 510,
KIFFEICBWTD AN T E U BICBIT 508
IR, FEMREE DABEICHEML Tniz, O
HEOEMI OHHREEEECHENSEL0AR
5, ILRMARRRE % M S, LRI E % 35
M, RN EFIERIT. LarLl, =Hn
DY VEICBITARPP ICARELEEIIHED LN
Lhol:l e, SHAVWEIHED=IIVIE
X AEIMERETIIOHBATEEOLE)I
BT EDTRIEE N, ‘

—F, =rar) k) YEICBW TR OHED
BELREIMIED NS, T/, WERHECET
DoANTE VEICHKRL TBETH o 72, kR
PREGEELRAHET 2RTTHY, THERE
EETERII VWEW)ET=bar) ) Vi
ANV E B L CE M I E TN/ §
BrEZOND, KEWIIPERBERE LTH
K HAERS N, PR MR IEMKAE M @ Nitric ox-
ide (NO) %4 L 7- KM IMEILIRIERIC X 28R
EROBLPIAN T BERSE, —HTIE, Bk
RERETICL ) BRAFTZBL S ELERATD
A0, RMEEIR % bR S CLHRENER
DL EDHL, LHBMLIAEFETLIHATH=
ANWIELD FESTVE,

18 I T8 i % @ infarct size DK & & 12 TTC O
gefa iR & EHII L7z, 2 O F I infarct size %
ERECERIT 2 e LTECHWSLRTED,
TTC TG & N5 T LHMNICB W THAR
BEDEWIED SNL.LHTH 505, HIRLH
TREBENLEWD, ZORFEORYUMICELT
1, BEEN 2 ~ 3MEMIRIC TTC ikl L o T
1% b M7z infarct size % FAREFAYICEHH L 7R R &
HBBRE LmEICEN VI EPRREI LT
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BB, KR TIE I NS OWEICHEV, FRET 3
BRI 2 I B2 L, TTC 12 G X + infarct size
RE L7z,

304 @ I 3 Wy @ B 12 X % infarct
size/LV B X U infarct size/area at risk |3 & I Fij D =
NI E TG YED L, OB N R
DD SNz, =AWV IE IZ L B infarct size D
HEAZHRIZE L CIZAEI AT OS2 w2 & TH
LNTWB T, BIATHICHRS LRI ERHZ
infarct size DFF/IFIENDH 5 Z L HES LT
%%, Endo 5% 4 XOBEMBFEKETTVICB
WC=ANTE R EMATS S WVIZEMETDFE
B 5% BtE L 72354 1L infarct size % fi/h S8
HZLEBELL., LAL, INLDERRICB
FA=ANVEVIEBENMEZF ISR THETE
%<, L7t TIRIMEIC & A BILGH~NDE
EERELIZDDOTII R,

TDZHIVYE I X B HETEREIN R O
2B Ll A ILRIEA S & A I8 AT R O IfiL
MEENOTIEESEZ 615, L L, LAD
ZAEAR L oIS IE R IR O M A2 X3 % area at
risk DIMFHEDEIE 1L 7 HF (New Zealand White)
T2 % CHBIMATEA»IZLEAEHFELRNV
®, LAD fE2R#BICIIMOEIE A 5 area at risk ~
DERIZIFEAEFELLZWY, L2aioT, =
AT E I K B ERIESERE N R OB (IR
MATEEA S DI O F AT G- L T Wil fgt
BE\W, 72, RPPICEEVREOLN G o/
ZEMPLLHBEREREOERTICEAbDTLE
WEEZOND., ZANT Y X BER
IMEROVERBET I L TSR OMERETDH
. —F, = baryk) vk B0
DRIIBD SNL Do 7S, KIELLLRL L
b= turY vy roRIMESRILEELS S
HAEEMIZ R W EATRIBE sz,

] E ]

T FLBEEETNVERBR L=V B
IO = ba sz ) &) 2 X BRI R AE AN E
EMEECRIZTRELRE L. Z20KE, &
%< D TEY DO e MRS EL I L]
B, ZANVVEVE, BMENESZRBL:
BE, LDHEEREY B SEL T LSRRI N,
Lo L, TEEREIREMICIE= PO ) &) Vi3
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Comparative Effects of Induced Hypotension with Nicardipine and Nitroglycerin on

Myocardial Ischemia and Reperfusion Injury

Munetaka Furuya*, Kazu-ichi Yoshida*, Akiyoshi Ohsawa*

*Department of Anesthesiology, Kanagawa Dental College, Kanagawa, Japan

This study was designed to elucidate comparative
effects of induced hypotension with nitroglycerin and
nicardipine on the intensity of myocardial necrosis
(infarct size) following ischemia and reperfusion.
Rabbits (n=18) received regional ischemia by 30 min
of the left anterior descending artery (LAD) occlusion
followed by 3 hrs of reperfusion under ke-
tamine/xylazine anesthesia. The animals were random-
ly assigned to a control group, and nicardipine or
nitroglycerin treatment groups, in which a continuous
infusion of nicardipine (0.12mg-kg!-h') or nitrogly-
cerin (0.06mg-kg!-h!) was initiated 30 min prior to
ischemia. The systolic arterial blood preeesuure was
adjusted to about 80% of the baseline values and
maintained throughout ischemia and reperfusion. The

area at risk was delineated by Evans blue, and infarct
size was determined by tetrazolium staining at the end
of the experiment by religation of LAD.

The area at risk showed no significant differences
among three groups. Infarct size/area at risk in the
nicardipine rabbits (36.8+1.7%) was significantly
smaller than those of control (55.1£3.5%) and nit-
roglycerin (57.242.1%) rabbits. '

These results suggest that nicardipine and nit-
roglycerin did not worsen the intensity of myocardial
necrosis and that nicardipine has cardioprotective
effects on the rabbit myocardium. Nitroglycerin, how-
ever, exerted less effects on heart rate and diastolic
arterial blood pressure compared with nicardipine.

Key words . Myocardial ischemia/reperfusion, Induced Hypotension, Nicardipine,

Nitroglycerin, Infarct Size

(Circ Cont 20 : 281~287, 1999)
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