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BE AR K12 ZAY, EEEs ¥ 3
¥ (0.1mg/kg sc) THHHE, XL ES
— WV \Z CBIRFEE: (30gmg/kg, 1v), RENBE
#, ERLEROBAAMKEIIEYN——FL
AEL—%— 2BV TAIMREIT- 72 B
mnEFELE (p0O2), —EtiRESE pCO2), &
UpH 12, WHR¥, MADERRE LU 1M
NaHCO3 D S@#hE Iz &0 A BHVREHNIZ R -
f. BRBEHIRAY S EEHABRAKVS T -7
VEBAL, BRMESEBWTAERE %A
ELA ESESHEICTHME, LELIMALT
DFREERE L%, EEERICERDTE %
®¥EL, SR %RE, AEAHEMEICR
MLAvy—T . - 7—F2%EL, EEBRDOE
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Electromagnetic Flow
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3) mid-anterior
§) apical
Fig. 1 Experimental Preparation
Venous bloods from lateral, antero~basal,
mid-anterior, and apical wall of the left ven-
tricle were collected anaerobically, as coro-
nary sinus blood. :

HebE O SEE: (lateral wall) 12fE&T 5 IR~
LBWEYVIFLYF2—TEBAL, 4D
BRI 5B 7 4 > kil L, HLFORK
SRS L A RREARAS R E, BN
2RV =Y UTRIL 2. BLE D 5 E#IK
AAEHF—F L EBAL, EHIROERXL
7= (F1).
LERRRERLELE €5, S6HE

E

AWTUTOERETV, ERFTOAELURA
fch DRI % $REX L LB R BlE 126t
L7z, 1 1) /v 7ua5sl/ —10.1pg/kg/min
BIRAESEA. 2) EBER—Y v 7 (av b
U—VEEL Y 0% OLIBEICE B L HIIR
- v 7RR)

ERET %, LBEANSRESY ) 7 LE%K
REALMEES®, OCHEREREL .
BRI U -8R0, EARMISKPIZREL, B
EXf% 1 BRI LI # A, pH & & UM B K
FHIESHE LA, OHES R LU pHOBEIIS
Corning #44165/2 ¥k 7 X fIEHREBE % AL,
BRAFEDANIBEST A RUIEEDH B/ Ny 7 7
—WTRIEH, RBFHEEL - D% ERH
13, Erma #84 PWA-10EE R 4 — 7 —12T#l
EL, MPANE7OCVBEIRY T/ X AT
7ayETCRIEL:. EEKER(O2CONTENT)
BUTORICE - THEL -,
O2CONTENT=1.34X Hgb X SO2 X 1/100+
0.0034 X pO2

AEBIOBIRMILA, FREERNBEALTWAT
Bl ENE 20, EBRETEIICIANKNILSE
11 T70.02% Evans Blue ## HEBE~NFAL,
BIREER A > Evans Blue DB 4 1REE

Table 1 Regional oxygen metabolism in left ventricular free wall

Sa02 (%) p02 (mmHg)
1 2 3 4 cs 1 2 3 4 cs

Dog

02 content (ml/dD) 02 Extraction(%)
1 2 3 4 cs 1 2 3 4 cs

35 49 48 50 49 26 27 27 29 28
30 33 36 36 37 16 21 17 17 22
31 33 32 36 35 22 24 22 24 22
36 37 39 41 39 26 26 28 29 28
41 41 45 41 23 24 2§ 27 24
40 41 43 46 41 18 19 21 28 19
26 30 33 39 38 25 30 30 34 32
34 35 35 40 40 25 23 23 25 25
31 30 35 40 38 22 21 25 26 23

W 00~ AN W -
©w
~

7.1 9.9 9.7 10.1 9.9 65 51 52 50 51
56 6.2 6.7 6.7 6.8 69 66 63 63 62
5.7 6.1 59 6.6 6.4 69 66 67 63 65
6.9 71 75 7.8 7.5 62 61 59 58 59
7.0 7.8 7.8 85 7.8 62 58 58 54 58
8.4 8.7 9.1 9.8 87 59 58 56 52 58
5.0 5.8 6.3 7.5 7.3 73 69 66 60 61
7.0 7.2 7.2 8.2 82 63 62 62 57 57
57 5.6 65 7.4 7.0 70 71 66 61 73

10 41 40 40 44 45 22 25 27 27 26 8.2 B.1 8.1 8.9 9.1 55 56 56 52 51
11 37 41 41 46 41 23 25 25 27 24 6.9 7.7 7.7 8.6 7.7 62 57 57 52 &7
12 31 33 32 36 3 22 24 25 24 22 5.7 6.1 5.9 6.6 6.4 67 65 66 62 63
mean 34 37 38 42 40 23 24 24 26 25 6.6 7.2 7.4 8.1 7.7 65 62 61 57 60

+ £+ = £ % + £ + £ £ + = = + = + £+ £ £ =
ssd 4 6 5 5 5 3 3 4 4 4 1.1 1.3 1.2 1.2 1.1 5 6 5 5 6

1, lateral wall; 2, antero-basal wall; 3, mid-anterior wall; 4, apical wall;

cs, coronary sinus
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Fig. 2 Blood Oxygen of Cardiac Veins. n=12, * p<0.05, ** p<0.0l,

fFEA, HEE620nm I THIEL 7.
= MWK

BBz BB 77— D8RIz L, Repeated-
measures analysis of variance % £/ L 8
NEDHE % KRE%, Bonferroni DEIE t-test
FRALWTEYDHMIZZNS - ERELL. 1
vraFlL/—-NAHRULER—Y v 78K
ZHWTIX, AMFEHRD 7 — %% Students’
paired t-test #fERHLREL L. T —-T7F
-3 R RERETEL .

] ]
1) 2 v bu—LRBT TCOLHRERN

12O MATEHARE M, LA 146£10/4,
ERGER MR 90+ 11 ml/min/100 g, FHIAH)
IRE99+LImmHg Th -7, a3~ bu— LB
Wikm ARk, pO2 113+24 mmHg, pCO2 32
t+6mmHg, Sa0295+2% CHh-/. 20D
— VIR T THOEBESN COBRBNL E1
RUR2 IR+, OABERANES L UEES
BRLOXBOHFERIIEL, LEBATEL
ZoTHY, ZOXEIHEEENETHS %1232
Ui, BEEREIZOMDIETH- /-,

2) Av7arL/-LEH

6HIEWTA Vv 7usl /— L &BIRANIC
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Table 2 Effect of Isoproterenol on the Hemodynamics

: Control Isoproterenol enol
Heafiel:?;?mfﬁ)" . 14610 195410
Mealgr‘:srst;;;a(lmmHg;) 101£10 88+14*
LC)((rrFlil;)rmn/IOOg LV) 89£11 125+22*
Tens(igo/llm’) 41=E83 e (i

Each value represents the mean * s.d. of six experiments.
LCX=left circumflex coronary artery. ** p<0.01.
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Fig. 3 Effect of Isoproterenol Infusion on Blood Oxygen of Cardiac Veins.

n=6, *p<0.05 ** p<0.0l. Open columns are during control and dot
columns are during isoproterenol infusion.
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Table 3 Effect of Left Atrial Pacing on the Hemodynamics

Control LA Pacing
Heart Rate .
(beats/min) 14711 191+ 4*
Mean Arterial 97410 08411
Pressure (mmHg)
LCX Flow .
(ml/min/100g LV) 91+11 98+13
Tension
(g/cm®) 411+ 4 40t 4
n=6, **p<0.01.
509
mmNg
40
— .———|
T 304
rey re
P
Q
20
104
o
1009
M 0
- T vl
" " -~
8
-
o
<504
E
3
°
g "g é '_,2 % é
o 2 za H 5 > &
g -E Tg E H é .5 = 5

Fig. 4 Effect of left Atrial Pacing on Blood Oxygen of Cardiac Veins.

n=26, *p<0.05,

columns are during left atrial pacing.

miEEIEThE 302 40% ML, FHME
RIB%ETL .. ZORR, EE2BOLHHER
HRE MVO2) % EEHTHMRER & &8k

*+ p<0.01. Open columns are during control and dot

— MR ARESE» S Bl T34, MVO213,
LA%100g %729 9.7+ 1.1ml/ % 45, 14.2+2.2
ml/53 #9146 % 0L 7= X 3 1B RBID
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BIERERETRT. /v 7uFlL/—NVAMILE
S>TEHENBROLOBEBAMEIVTHLET
+a@EmERTS, I bu—NE, LDHL
B EEUHIBE %R U /= Lo SR BB {0 o A5 AR ifn B K #a
BENETHAKREL, siltkfsihie 308
DEREMLRFALEL B o0, HIE
S RNZENFNL 2. ZDDBEHERIZIE
BEOAEBZIB/I BV LIERL 2P, L8
Al TR MAL REIFE ATE <, LEEREI A B
2 K- T/, BIRMERSEILER
hRIF—FICHEREIh TVWE 0, BEEDE
IBIRMERSR L FEMFELRL, TV MO
— VBF & R OEEA THE < LR TRV
Ad%3600, {v7FaFlL/—NitEnNg
BRENDEIZES MM 7.

3) KLBR-Y v 7AW

D6 HIZHEWTELENR—Y ¥ T ki,
miTEeNELEF£ I IRT. RiAkE 147
11/9251912 4/ ALMSHL L3,
fAIE & DEBRAIIZEIL L 2w AT, EEiRMGR
{291+ 11ml/min » 5 98+ 13 ml/min ~ ¢ B
2HASERICHML, EZE2EBDOLHEBEHER
BiI208100g%409.611.2ml/5% 45 10.6
+2.0ml/3~\E#910%38MNL. LBHEEOR
ERBHoEL 24127+, BIRMAE KN,
EEARIZ, ANIIR CHRIFEMICERLZER
3D T, o THREEIFE L AR TENL
2ADL Lo DD BBESMEI TOE
220 FHREFL, LESUOBERBIELL
REEIZHLERBIIE P /2,

4) Evans Blue Dye A
BIEICERAL - BIRMI:, EERE»>SDEE
BEOBVBROANBAL TRV L 2L

Table 4 Evans Blue dye concentration (mg/dD
dogNo. Ao CS 1 2 3 4

1 12.6 1.98 0.85 0.96 1.32
2 1.37 2.02 0.99 1.22 0.86
3 0.86 0.67 0.21 0.25 0.58 0.29

Evans Blue dye was continuously infused in the
apical area of the right ventricular wall. Ao=
aorta, CS=coronary sinus, 1=lateral, 2=antero-
basal, 3=mid-anterior, 4=apical vein as shown
in Fig. 1.

H3Hiz, 3TETHERNEvans Blue %
ALl ZORRERLITRT. BN/
YERKENLOD, BFEHHL T Evans Blue
DBEIIZ—FOMEMIZE L, LEEBIRAD
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e »
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RORELEL R ITNIE, EEREIMICH»H
siRh&af#S, Laplace DAR%2EVWLITO &
SICHNBDMBEEDBNIILOENLT I %
isham,

o=PXr/h
(o: LEFSEA, P: LAE, r: ABE¥E, h: &
%)

22T, LAEIZMEEEZ ML ORES, DR
BT—ETHD, BELEZRRHMNT—EL
RET 3L, AREOKE LA LHERA
FEHBZEEL B, o4 b, 20 Laplace
DRI BT IHEATH 3 -0 HM
BEzLbah, BE, REFREOWELMZ
7= Falsetti'??, Timoshenko #®% &, %/,
ARERZICLIHED § 554, ¥EIIEK
FIL CREEAAMIMT 32 L iT—Ric@EDSh
THN, LERBEIZEL OB TR LOBREAD
Bl Z2nETLBAEERYNE W L AHETE
3.

—%, VET I LLY  FrY LS Xk
V6D AEH RO BLEMFSHBEZICLIN
WHNE, »3wviE, HKsE<{70X7o7 100
RES 2 FEHICE D BAOHLKRICMT 3K
AL EhTWVEY, ZO&R, EZLHEE0L
Lz &3 2RACLHMFARIE, O PIBEEE AL
SHIEMRI LD ¢ MR AT1.0 2L 1.41%%<, trans-
mural 2R A HILEhTVRRHNDD, KEH
BELLRE A 5 OEEBIZ AT TOSBIIc L 32
BawIZEpRashTwa, 20, tEENR
VLR ROFR—BUI D 5L (RY
LgERRZZ2, ERIIEZEEHENEE
WizHF 3 0HEEAHRLMIBIIH > TH
BIiCBIET 52 2Lk, BEWIR, BREOER
FHEAEFEIIRETAZEAFARETH S0,
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DA REII TR EY. 2 2 CHERET
X, EEHBRREEOBRKIZ A= 2L -V 3
yF3Zeitk, LREISLBEIIESS
THART, ZNhFThOBRERBHELRITL,
EEHHBREHN CTHEREMORBIZERY H
B30I PERFL A ZOBRIE, LEEA
THEERNEHIEL, LRBATCEVI L ET
L, LEMRXEZNERIFMARTL (BEE
MBILL>THABENTVAEZ EHHBEL /.

Pierpont 51317, EERBIZHAHFa—NT
IVRLVETY—R, AFa-NTIVRFRE
', LEBAITEL, LRBATENILE
AL, XBHEEEIEZLHEBLTRE S
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CHEWTIROESE A LD 2088 E & 02T
BuwiEZSA, LESEICEVWTI Y PO—
VB, MEEMELSLNEVWERE LTV
HeMEA D 3.

HELHOAEER, BEEZRIEEIIHKL
E<, AEMEBIREOMEMAEITIEEICL
LTEVWD, LABBIRKIEIAERIES, FF
DHIRMARA L CHIRMEFRLAFE Y LR L
TwaaEeEs*H 5. LaL, Gregg 513 KA
EER %78 4 2 THEL IR 0EHIRKIEOH
IREFR 2R 119, HERBIROE BRI
ADMARIEE AL L, KER PRI,
HEIVTEBOBANLESCILERLTV S,
EHETCIE, p=al—Y 3 L BBKIET
NRTEHREN L ESHBIRETHBDT, HE
BOBRFOBRIBUADBEAIZIZLEA L LW
tEL5N 3. 7, FWETR, FEEHE
L#AIZ Evans Blue X 2 EA L, $REXENL
{2k D Evans Blue DIBEEZENH 25, &) iRk
LA, EREKIHEL:HIELPEVLOD,
—ENHEIZRE Y, ZOERLEZEHROL
RBBIRADTRMEFBE N L ETRTLOTH
3. Lal, LEEELRE- KRR, LERED
KOFREERL ERH» 51319, LEEOH
RRIIEBICHEIZHALES S E&h, £20T]
M ASTLIRTETE LWV,

Weiss 531920, LR E~ i 70X7
72k, AFENEEERL~ 70

R7ZMOTHMAM)—FEIZEVBAEL, EE
BHEE, LEPR, FEBIIEVT, LEHL
50 A RRFILRE, BATRUIIER, &
NERABFREAEIVW TN LI L2 FR
BREFRVELTWE, ZOKBRIEIFRHFENE
BLizE%L 5. Weiss DT - -8R, B
EBATALHOEMSIC L D OEIEBOKEY
B, <RI S HICHE 7O/ R EWER
e, LR EERL, 2oL
SAMEER I CE B R BIEL T3, 20
T, WRE%M 2/ ER—BIRMOERED > v ~
MIFEL 2V, BRI BV TIIEHIRA
NEFMHABIMNE I 3IE52EFEFITK
ENZ L EADHBTWA -HL, Weiss 5OBRRD
Z e LM R & & URCNEIAR, NIk
BEMHNEIEZDNZIBMN TENEVLTEL,
LHEBEREREICLEN VW LIZL 34, 2
N4 Laplace DR 25 #lll s h 3 EEEHLH
DHEROELFHATI L I3MEEL2 5. /-,
ERRic e L OEMB R RESREIZ LI, &
BHEGT COLHBEEHRORITICIELTL
LEY TV, MNBIRTILNEIROBEHNE
RRYLBR L THeEERI 2 ¥ v~ PRI L T AT
HMENHY, ZORDIIMIBIRTCIILEED
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ZOMNBIRED NSV ENHEDICKENE,
FREETIHMNNOERENENE LTI
L, SEENC ISt L 3BEEROELRI
LBeho-hEMES S 3. Weiss S5OM/B
BRizxi L, FFETIIERATE L THEHILR
WHIREZERAL, EARNTHHL TwW3L00ET
B U 2. AVBIRIC I 3 MRS 3 i)
BiROBEEBAEOKMERL, B DM B
RCDNT Y FIEFELENS, ZDEDIZE
EDHBIA £ 2 BAOREBROREL LT
FIRT 3L AT, SBURNNBERBOEN
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T, LNEFMAEIGEVERERLAEE
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Left ventricular contraction progresses from the apex to the base, and because the base
has a large internal diameter than the apex, the workload of the left ventricular wall is
greater at the base. However, many studies have revealed that the level of regional myo-
cardial blood flow is the same in all areas of the left ventricle. This fact strongly suggests
that oxygen metabolic levels differ along the long axis of the left ventricle. To clarify the
differences in local oxygen metabolism of the left ventricle, regional myocardial oxygen up-
take of the left ventricle was examined in the anesthetized open chest dog. Small polyethylene
catheters were inserted into the veins of the lateral, the antero-basal, the mid-anterior and
the apical wall of the left ventricle. Venous blood samples were cellected anaerobically, and
blood gases and oxygen saturation were analyzed as aortic blood. The regional myocardial
oxygen uptake of the left ventricle was not homogeneous. It was higher at the base and
lower at the apex indicating that the differences in the workload and oxygen demand of the
left ventricular wall were met by different levels of oxygen extraction. With left atrial
pacing, a small increase in myocardial oxygen demand was compensated for by increased
myocardial blood flow without changes in regional oxygen extraction. In contrast, continuous
intravenous infusion of isoproterenol increased both myocardial flow and regional oxygen
extraction in the middle and apical wall, while the extraction of the lateral wall did not
change. Differences in the extraction between each area became smaller with isoproterenol
infusion, but the gradient of myocardial oxygen uptake still existed. These findings suggest
that the basal area of the left ventricle has a smaller reserved capacity of oxygen extraction.



