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PEP/LVET le % BgRE#eEE L 1, STI & i FEZAI
&b DPTITTIHZRB L, LFHMAFTES
5 VADIREEL LCTHEKE L. ASA-T i
Wt % FiliFEBE434 % GOE CREHE AL,
methoxamine 2mg, ephedrine 10mg, Effortil
2mg, Carnigen 1m/, dobutamine 5pg/kg/min %
#5 1, GOED % & ToZh b DY 0B Bh e
# Lic. GOEC X % .DLAE o #1512 methoxamine
T 13263 & 3", ephedrine, Effortil T3+ 0k
EIAR+4THh v, Carnigen, dobutamine Tgg
FEIhic., LDHBEATE ST v ARWThOBE
b RS Rk, JEBLIY STk X 5 PEP/LVET
e, DPTI/TTIo®%Z 1, MEHOLERSRD
FEDOS 2 HEREEL LRI,
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FREMAYTTET X % DI (systolic time
intervals:STI) D JITEL B K & % FifBK HiF I
(pre-ejection period:PEP) & 725 R g (left
ventricular ejection time:LVET) ot PEP/
LVET e DB DIREEE LTHERTH B T &
DR, BREBRZOSTF THILIA TV ALY
MERHER T IEHA S h, REEO OB R

FEI B IhTw58. STL & mEDHE

* R HRAEBR SET R

nuE 5% DPTI (diastolic pressure time
index) & TTI (tension time index) ok,
DPTI/TTI Mz LH OMEFHR- T v A D 15 2
& UTHRRANCHHE S T\ 556, 0 A FREEE &
HFERRR IR (EBh3E & DM EEH% PEP/LVET
DFHili2» b OBEFH L E L T & 2378, DESHE
LRGN T VA L OWE D OREHLE
EiTbhT\wis\w. 2T, 4[Eit PEP/LVET
zOBEED, DPTI/TTI % .LiMERR - 7 v A
DIEFEE LTExhZHERA L, enflurane/N,O Jr
B (GOE) 1w 1} 5 £ @K (FBI 3 D2 B i
Helg et L.

1. HRELVEE

H GUTALE KRB FR S AT 3 TR RE
PER L, M7 OISR 2 4 R ASA
VA2 O L CHYT 5 FMiEEBLTHS.
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TH5. WMEBATFRMFRCIFRO B, Fik4 i
L, BELZHEOTMXE. REMHEEL L
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Lz, TEHRTEHIEREXROISCLTFE
MECINA L, BIRE A HERE, mENER~ v
Vv b, DENEE OF<A 78 IOEER
Wr o vAY . —%3EE L. STIoRE X
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Presented by Medical*Online



488 B | OB M B4k H3T (1983)

o= 27ra2ve, —2 2k hABYC STID
ZavE-—FVIRFETEILIOTHES. 320D
WHIE7 5y vEECH#EINS EFEKC QS,
PEP, LVET. PEP/LVET, S,Q (DT) »#FEx&h
5. AEOFY vE -t X DT _RTCOENT ) v

F7YFERG. LDEN, LER, EEIREO W
TRODY 7 FIVICEBREND HEE L artifact
LERIR, O r A KIEST S, HIE
1Z1% single mode } periodic mode » 2 &N
HY, B TEER L1203 0 &S iE & &
{EA B Lo 0 1004 TOSFEHENFREN S,
& DB AL single mode TOFHER 4.0
BFOTL LCHEEN T E T 5. WwTFho
mode THERELBAKT T v 7Y SR 3.
PEP,LVET iz, Weissler & o L pic i3 %5
ERXRE R, KB TsHE+5%Ec PEPI
=0.4xHR +PEP, LVETI=1.5 xHR+LVET 7z
HEHERA A LY. DPTI 3iEEMmAE, ¥k
SRR, Opf o X b,  TTL 3 Lm e
fEEERHEEHE, DI OE X A B L.

BRI 51 O RE A BIER, R4/ 40,
Bk 21/ 4y, enflurane 2 % % W A L CHEHEEA
L, SCC/mg/kg #5HKGENEF L. EA30
DBCHEREIE L., T0BEREY 6 ~114
Z4rtF, methoxamine 2mg, ephedrine 10mg,
Effortil 2mg, Carnigen 1m/, dobutamine 5ug/
kg/min o 5 FEOEY OEIRNE S D 5 HEIC
BT HHREEHR L. RENBFERIET R AE
v —% — (KMA 1000) {ffC X % BEmRid 38 &
e L, BiRINA ADHIC X 5 Paco,% IE % i FH
P2 X 5 K E%w HE Lic. TIRP oK
WCAXALEEIN Y v AR A L, 2~3ml/kg/hr
EEDBH LI L. HEDOHATHENLEILRE
BTAT—20 t-BREC X T\, P<0.05%F
BE L.

2. #& S

BRIRCE LD TURLE. EHCE T GOE
CXHExHDE, REPMEDET, PEPD
ItE, 1/PEP*0i#4>, PEP/LVET HoHginss %
bh, WTh b FHCEROEITHS. L
%, LVETI iR oZE iz bhizl.
DPTI/TTIt::. methoxamine, Carnigen FEic

—90L A B c D

100 PEP LVET

A |

60 ¢
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20+

A B C D

mean+1SEM are shown
A) methoxamine 2 mg (n=6), B) ep-
hedrine 10 mg (n=11), C) Effortil 2
mg (n=9), D) Carnigen 1 m/ (n=7),
E) dobutamine 5ug/kg/min (n=10)

B 1. Mean per cent changes from control of
PEP/LVET during GOE and after various
svmpathomimetic agents

BWCHBDEINE 3T 2MBORE TIRZE LA .

GOE D % & T &3y 0 $y 513 I 0 FE 4 5

B EE LTWwa, OIaFuE: methoxamine B
TOAEBEDH, dobutamine BETIIAIE DB
BB BB H, fMOBETIIELH s . PEPL
1/PEP? |3 methoxamine 4R\ T2 &BETH
RO, BAr@Robhs. LVETI izgE
DEALH HZ BRI, PEP/LVET iz 2w iz,
methoxamine BELA CIXAEBOR LB 5.

HBEY e & LTOELRTHE Lzt 02K

1 C#» 5. Ephedrine, Effortil ¢ PEP/LVET
o |83 Carnigen, dobutamine © %}z L#g
DPTI/TTI

mean=+1SEM are shown

] 2. Mean per cent changes from control of
DPTI/TTI during GOE and after admin-
istrations of various sympathomimetic ag-
ents
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LTBETHL ENEMRE S h 5. DPTY/TTI
}ix. methexamine ﬁ’(“%‘%‘\bl%ﬂﬂ, Carnigen
BTRABORIR AL, OB CIIElLrH
L. M23dREr € e & LcHFO
DPTI/TTIHLOBELE TEEMOHR & L L
toh O THhBHAH, methoxamine 1T X 5 ZbLH
wEyTH 5. GOE i X v L7 DPTI/TTI It
12 methoxamine BT, EHLICABICHEIMNLT
W5, OB TIRELI R LRI,

3. % =

Enflurane 7z\» L enflurane/N,O (GOE) D 1{ff
BEBCRIETEELHN LEREISL, T
A EOERACHHACE &£ S h Tw %39,
L EDIEFIMAY T X b ki PEP/LVET ke
DHEIMIOEEDETERTIDOTHY, LD
&7 —g LT\w5. GOE 1 X5 PEP/LVET
oz, LVET wixZ{eaiicd, £& LT

PEP nERICESS dDTHDY, #HRELT 1/
PEP:oRBA %> o twwins (1 2MR). PEP
/LVET}ti3. PEP, LVET kil L < O3 o
HELHEVZT RV, BMMCHESN D HH
2y (BF) ROiEMEE: REET5ESh
DHRED VD LODIEFEE LTHERLEL bR T
%210, GOE i X b H&Eicin L7 PEP/LVET
it methoxamine T3i3E & ud°, ephedrine,
Effortil, Carnigen, dobutamine Ti¥HEEIh
5. AEBEKCORBRNERECHE T 5 &,

ephedrine, Effortil-co 313 Carnigen, dobut-
amine ICHE L T4 THHIENRD b 1
Jz. ZZ T\ 7 ephedrine 10mg, Effortil
2mg, Carnigen 1m/, dobutamine 5pg/kg/min
ZF LS B & ikkd 2 e\, MED[EE
LW EnbTE, EFEPEIRBEDOHRY
~LTW5 (2 1 £MR). Ephedrine, Effortil
DS g EeY PEP/LVET o-+/4/cEE X

# 1. Mean values of HR, SBP, Components of STIs and DPTI/TTI during GOE and after

administrations of various sympathomimetic agents

HR SBP PEPI LVETI 1/PEP2x 108 PEP/LVET DPTI/TTI

(beats/min) (mmHg)
control 89.7+18.5 131.74+24.1 134.8+22.2 403.5+ 7.2 123.3+25.1 0.37+0.07 0.72+0.18
GOE 79.2+ 8.4  95.7+15.7% 190.7+20.8* 371.7+ 7.7  41.6+25.1* 0.67+0.12% 0.93+0.23*
methoxamine 65. 0+ 7.7%* 120.3+17.2% 179.7+22.5 371.8+ 5.7 44.7+ 5.5 0.56+0.09 1,20+0.23**
(2mg)
control 82.7+17.0 126.9+13.2 132.2+12.7 411.7+11.9 104.9+ 7.3 0.35+0.05 0.77+0.23
GOE 79.5+15.1 100.6+19.3* 182.5+19.4* 386.6+13.4  57.8+14.9*% 0.5440.08* 0.80+0.30
Eel%hediine 81.2+16.2 126.6+11. 1%* 156.9+23. 4™ 406.9+15.1  84.0+14.2%* 0.42+0. 10™* 0.89+0. 20
control 76.2+15.1 119.7+ 7.1 122.0+11.9 402.1+ 5.5 125.3+ 7.1 0.31+0.05 0.88+0.20
GOE 66.0+10.8 85.6+ 8.2% 176.6+22.7* 380.9+14.1  46.5+11.7% 0.51+0.11* 1.13+0.27
Eszor)til 66.7+11.4 122.7+10.4%% 140.3+21. 0%* 401.8+ 8.1  82.7+ 8.6™* 0.39+0.12** 1.02+0.10
(2mg
control 75.1+ 9.8 126.94+20.9 125.9+18.9 384.4+13.8 118.2+15.9 0.31+£0.06 0.92+0.20
GOE 69.6+ 9.9  85.1+ 5.0%* 167.1+16.0% 363.1+12.2  52.9+ 4.0% 0.54+0.08* 1.29+0.37*
gar?)igen 74.6+11.3 114.3+ 6.9*F 120.3+ 9.9** 389.7+ 3.6 125.5+ 9.2%* 0.30+0.01%* 0.99+0. 22**
( m
control 84.4+15.3 128.6+10.2 137.3+18.9 401.1+10.6 102.9+35.4 0.37+0.04 0.77+0.14
GOE 82.9+ 6.5 95.6+ 7.8% 188.5+ 9.4*% 392.4+10.4  41.9+ 5. 7% 0.58+0.04* 0.67+0.16
dobutamine 95,9411, 6** 132. 0+12. 3%* 129.1+12. 4** 404.6+27.1 127.3+35.5%* 0.34£0. 03** 0.66+0.20

(5g/kg/min)

mean-+ISEM are shown

* significant difference compared to control value.

** gignificant difference compared to GOE value.

HR=heart rate, SBP=systolic blood pressure, PEPI=pre-ejection period index, LVETI=left ventr-
icular ejection time index, DPTI=diastolic pressure time index, TTI=tension time index
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9o B ATREME LD B A%, FFFC MEL RUNEICH
T HHAEENEY DT\ 5.

DPTI/TTI iz EVR (endocardial viability
ratio) &\ b, LAFETRIMOREE S HEE$
% BHYT Hoffman & Buckberg® 1z X h 2% X
hiciEETh 5. DPTI/TTIHz, Blnfgcks
b BEZERAEE KBIRED 2 S0 iR O #lh
6 TTix 722 P9 HE g o IUHE I3 4 0 T O E

s, O OBEFERAFE L, DPTI i kER
@m%QDE%ﬁ&INHW & THEh TR
THY, BERBHEHEYERDLTLEIhTH55D,
DPTI & SEmifis, TTIE LM E(MVO,)
DHEELEDOLNTE D, L TOMEEHR S
VARRBETHIOEELZ LR BSID. SENIXC
o DPTI/TTI HadF@MmpFiL IChRdi-b
DTHH, BMPWHEC I BHEERZETRCTS
ZERBEBREINEY, hoWmErEELTL, —
ISERIRINC IS TE 2 IEE L BEbh 510, LFHN
Bk s Mm% &34 % DPTI/TTI
o critical v~ 30, 7~0.80 & s I 7=,
BT Ti0. 4~0.5 L BIEI T 31D, SR,
#cix, GOE X v DPTI/TTI ti30. 71 kic
fEFFShTws L, #FEPOFEFTI-Th 0
fEA TR LTy, GOE % X V4 [ 7= 3K
WEOH COMERES v ACEEELY RIF IS
Motz b, Enflurane o O FEERTSE N 5
VARTIETHER A 2 OO CHRE Lo T
3, enflurane 3 EAX G2 e E SR TV B,
48]0 A ¢ methoxamine #5512 X v DPTI/
TTIEBECHEM L 38k H 5 & ©
AHTHAS. it TTI ok 5 0 Tit
7t DPTI o#imc X 54 0T, HRIRCHE Wik
RIS 23323msec 7s H464msec N\ & FHE I IE
FLicicd LI 5. BILOHHT B W Tk
methoxamine (3 MFFALILAT 52 & 2351 H
NTW5B., ZOZLRLHTOMEEH~ F vA
HEAZIRTWBZEERTLDOTHBH, Y
Dl & R TR AR OB E DERD B C
LLERBCANDLERDS .

X 3 ¢x PEP/LVET [t#4 Xz DPTI/TTIt
YHC &, EFEMFECET B, a) REEIO
*tfafiE, b) GOE 1%, o EWE 5% ThZh
Zry b LichoThs. DPTI/TTItA 0.684

DPTI/TTI
R <l onl e
o © D ‘= o w

=
a

=
>

!

i

| a) MBS b) GOE
o) ARG
0.3 0.4 0.5 0.6 0.7
PEP/LVET

o methoxamine - e ephedrine a Effortill

4 Carnigen'  X'dobutamine

a) control b) during GOE

sympathomimetic agents

3. Relationship of PEP/LVET and
DPTI/TTI durnig GOE and after

administrations of various sympatho-

c) after

mimetic agents

ToLa% LIMERETE 7 VAR E W E L,

PEP/LVET k2% 0. 4 Ll L& DEREOMH & 3 5
L, WTFhoEYOBRE THLLHBARHR ST v
AFBELAER IR WA ENBEIRS. W
NOBECEWTH GOE 12 & b DRIz IIH & R,
methoxamine T34 < k% k3", ephedrine,
Effortil TRA+THAEHETH B EVPLHT
% %. Methoxamine (3ffiHIC MR o - 5
HAEAT2ERTH Y, BHHRETED D
Thrw. ok x DPTI/TTI Hadging s &
2\ %z, GOE BFo.LESRED IIFIC 3N # Y 7 38
&% %%, Ephedrine, Effortilita- {Ef &
B-EMER_EBETHENEINRTV S, SED
RN DAHOMR LS, a-EANL D B
THHEHWXh 5, Carnigen OfER LT TIC
WELX O, ¥R 5 suprifen DAL E
ThY, a~EAL B-1EHA%EHET 52 - FH
BN EE2 B 515, Dobutamine (Z.»
TSR R % SRR BRI <h v,

WA IEOENHRIC X v EEBREYSET 52
DI, LRERY 3 v 7 FOELHHERBI
A& T\ 3518, Dobutamine |3 dopamine I
U CERRIRELShTWs, BiED#H
1D ¥ huE,  dobutamine 12 X A .03 E OB
1 EHHHEOHINCESL X b b0
M Xy, LabOfoBEEH T v ARES
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TWEZIRTWABY, SEOEETH LIPFIEE
FICHEMLTWEY, ZhitBEECLBEGETS
LEzbh, 5pg/kg/min LIToH 58 T
PEP/LVETlogzE iz hs L, L & O
R LG EHEM Ueh el & ToHERES
A wTFhce oo Emux 4 - T
DPTI/TTIH i i3 (b % RIE S 7 » Fobld T,
D DBEEFR A 7 VAR T Wi L RR X
has.

PEP/LVET Hud.LBSRED R 7e b T HTAR, #%
BROEELZTHLEINT W B A4, L[
DOEFENRT X 51, GOE T, ZEHHED
7c\» methoxamine TIREEOEI A LNT,
ZREAHE P-1EA BT BMOEH TIRE © %
1XH > THEREBEAL LTS, =Dz & i3PEP
/LVET e, UERExX KB+ 50 L o0igEE
LCOBFERAMELRET 5.

W, VA7 OBWEFAREMLTWBT & &
HE ST, HBFOLBERARADE=2 Y v/
ATHD, Swan-Ganz # 7 —F is EOFER L
ERLTETHS., ChbREERBERYEREL
T NBZERFEETHBD, BrOEHEDOH
HLHRAIN 2D, KB OERROE=% ) v
7 & LTI 5D, X LS hhig
FE b S5 THARBBERICE s T RERBEE %
551020 Fegmpge STI D RIE & Mg s
bhsIMERE»HRD BN S PEP/LVETH,
DPTI/TTIt % beat-to-beat wifiE3d 3 = &
NEZCIThR % T, HEOHKKEW 3
WCHREEEE S B\ MEREE I S h B 2 o3
WO ENBE, WHECHETE, KEbOOE
BROEENLVRETHIOEMAEI h 5.
AVL %1 PEP/LVETHDHE) A & H »°
TRETH %73, DPTI/TTIILRE T 2 BB H
b, Bife PEP/LVETH, DPTI/TTIH % Rk
BBt 2B BRAEFTH 5.

1
STI % BB AW 2EEAH T, MED
REmEIE & 25, PEP/LVETH, DPTI/TTI
ke T GOE i@ 51F % K& AR (ER)3E

R A g RE U7z, GOE 1 X 2.0 8B o 14
(3 methoxamine Ti¥gfE I ¥, ephedrine,

B

Effortil, Carnigen, dobutamine THEIh % =
EMNEH bt Ephedrine, Effortil ¢l # gk
XA +4CH b, Carnigen, dobutamine »J5
A% GOE 1 X b #I & h o DBEREC 1B %) & Kt
Ente. DPTI/TTIR T hoBE&d criti-
cal vV ETEbLBZ EXMel, L TOER
T 7 vARRREIhTwe. JEBMN R
X 5 PEP/LVET}, DPTI/TTIHo®EZ 1, K
B I h 5 O LERIJCRIETHERELY
MBOEDDFEE LTERTH % &L DFRBHE
Te.

(AWFEEOE T, 30 HARFEREEEESES T
FISTHEILR, WA ] CTHRELLD)

X i3

1) Weissler, A. M., Harris, W. S., Schoenfeld,
C. D. : Bedside technics for the evaluation of ven-
tricular function in man. Am. J. Cardiol. 23 :
577~583, 1969.

2) Lewis, R. P., Rittgers. S. E., Forester, W. F.,
Boudoulas, H. : A critical review of the systolic
time intervals. Circulatiou 56 : 146~158, 1977.

3) Kaplan, J. A., Miller, E. D., Bailey, D. R. :
A comparative study of enflurane and halothane
using systolic time intervals. Anesth. Analg.55 :
263~268, 1976.

4) #4% 1& : Non-invasive circulatory monitoring ®
FRER.  TERERMIE 1 : 8~23, 1980.

5) Hoffman, J. 1. E., Buckberg, G.D. : The myo-
cardial supply : demand ratio-a critical review. Am.
J. Cardiol. 41 : 327~332, 1978.

6) fREIEY : 2l LR, ORI & FREE Gr
FRPEMERR). SERREEHAR, 1979, p. 71~89.

7 &Y B ESEX, —ELE AR B R
fe, BK 7, BBRHE: BRAREHC ST 5K/
RRPEIFRIZE O DRI g T~ W E——FFEm 7
BT X % EF . BR B 27 : 947~953, 1978.

8 @& &, —WLE ESEA HE KB AW
B, FK £, BEiEEH : Halothane/N,O & I8
enflurane/N,OffEro> PEP, LVET 1= Rig3 2.
WK M 27 : 578~583, 1978.

9) Duke, P. C., Morton, M., Trosky, S. : The
effect of acute elevation of blood pressure on
myocardial performance during enflurane and enflu-

rane with nitrous oxide anaesthesia in man. Can.
Anaesth. Soc. J. 29 : 130~135, 1982,
100 &% & KEFoE=2)v D=2y, fER (1)
JEBime=xv v 7. EEEME: 7: 553~561,
1983.

Presented by Medical*Online



492 B B H M $4%k H3E (1983)

11) Hoffman, J.LE. :Determinants and prediction
of transmural myocardial perfusion. Circulation
58 : 381~391, 1978.

12) Dauchat, P.S., Gravenstein, J.S. : Use of sys-
tolic time intervals in the operating room. In : Sys-
tolic Time Inetervals. ed, by List, W. F., Gravens-
tein, J. S., Spodick, D. H. Springer-Verlag, New
York, 1980, p. 49~56.

13) Merin, R. G., Kumazawa, T., Luke, N. L. :
Enflurane depresses myocardial function, perfusion
and metabolism in the dog. Anesthesiology. 45 :
501~507, 1976.

14) AFEETFE: 2 vFyvyv. BRKE: 6 : 1203~
1205, 1982.

15) 4% 1&, ¥ &, Hr 5% : Halothane/N,O
B 313 % Carnigen, Effortil o.0ERERC FUFT
B2 EERFE: 3 1 1533~1537, 1979.

16) Sonnenblick, E.H., Frishman, W. H., LeJemtel,
T. H. : Dobutamine : A new synthetic cardioactive
sympathetic amine. N. Engl. J. Med. 300 : 17~

22, 1979.

17) Zimpfer, M., Khosropour, R., Lackner, F. :
Effect of dobutamine on cardiac function in man.
Crit. Care Med. 10 : 367~370, 1982.

18) Sethna, D.H., Gray, R.J., Moffitt, E. A., Bu-
ssell, J. A., Raymond, M. J., Conklin, C. M.,
Matloff, J. M. : Dobutamine and oxygen balance
in patients following myocardial revascularization.
Anesth. Analg. 61 : 917~920, 1982,

19) Dauchot, P.]J., Rasmussen, J.P., Nicholson, D.
H., Divers, R.T., Katona, P.G., Zollinger, R. M.,
Knoke, J.D., Kyo, E.W., Gravenstein, J.S. : On-
Iine systolic time intervals during anesthesia in
patients with and without heart disease. Anesthesi-
ology. 44 : 472~480, 1976.

20) HAHTF, EKBFE: Swan-Ganz » 7 —7 L.
ER%IH 2 : 393~398, 1981.

21) REFBUE DR ORK. ERRKE: 7 - 853~860,
1983.

Non-invasive assessments of cardiac function and myocardial oxgen balance

during enflurane/N,0O anesthesia : Effect of various sympathomimetic agents
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Key Words : non-invasive assessment,

cardiac function (PEP/LVET), myocardial

oxgen balance (DPTI/TTI), enflurane/N,O anesthesia, sympathomimetic agents.

Non-invasive assessment of cardiac functi-
on and myocardial oxygen balance of various
sympathomimetic agents, utilizing compute-
rized STIs (systolic time intervals) measure-
ment, were performed during enflurane/N,O
(GOE) anesthesia in 43 good-risk (ASA-1)
surgical patients. PEP/LVET (the ratio of
pre-ejection period and left ventricular eject-
ion time) as an index of cardiac function
and DPTI/TTI (the ratio of diastolic pressure

time index and tension time index) as an
index of myocardial oxgen balance were eva-
luated during GOE anesthesia and following
administrations of methoxamine, ephedrine,
Effortil, Carnigen and dobutamine. Increased
PEP/LVET, means depression of cardiac fun-
ction, by GOE was improved by all sympa-
thomimetic agents except methoxamine.
However, improvements of GOE-depressed

cardiac function was not enough with ephe-
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drine and Effortil. DPTI/TTI was either

increased or unchanged during GOE anesthesia.

These date indicate that Carnigen and

dobutamine are more effective agents than.

ephedrine and Effortil for restoration of dep-
ressed cardiac performance by GOE anesthesia

and that myocardial oxgen balance based on
DPTI/TTI is well maintained with impro-
vement of cardiac function by S-stimulation
of sympathomimetic agents during GOE
anesthesia.
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