{EIEFEBRS (MVR) 17 BEOHTRME LRE o fihh 72 7 3 VRE (pCA) OHER & X O FHfi 85

B %
EEFEEMN (MVR) 1T E3E OMaiik
HELEKBFOMAPL T 27 IV BE
(pCA) DH#HER & D FF
B F B BRI ThRRY B A B R
W E T BEE AN EE A
i B R E BN E*
B H B
= & IRRERE & OMHED R L SO CTEEENICLFA

EEABRMOKEFROMA L 725 I VBE
(pCA) #B X v, BEORAEO R EHER L.
XERAEGIS2H], FHFEEIT49. 12F FHEEIZ
52.70kg TH ot RAEEZEHOEIZE -
TABICYE L. WMEEIZ Fentany+
Diazepam+0, (orAIR)+Pancuronium TH %.
FRT A —F — IKEET (So), RENRER S,
KB YIBAH% (S2), MEVIF® (Ss) @ 4 S TEHIL
72. Sy B bwr— & UTEBAICHETLE
BEt #4172 - 7o, pCA DEEHIRGEEES v~
NFF 74 —ETBIR- 1. 2EMTHIRA %
BRA LCu7e. digitalis, mAEIRRESE, HIAEIRE
SHIRAET So Iz B\ CHUDBHIZ H# LT pCA
FEWVEE 2R LT\, pCA odcir K3
LY OHRBIISEFIRAFE EBRHEENMETT5
EHTREFRERD. F1oZ OERIZMREE,
ARIRA PL2OEERREXT TR LT
7. L L, #FEAKEEDOER X OMTEREIC S
EHETHANICERZER Do, Zhid
ﬁﬁﬂﬁﬁ@%bﬁﬂmﬁ§%@»7/xmﬁw

HEBPHE2 TWBZENREEh, £, 78T
omﬁﬁ%TMQWEuﬂmm&lﬁA&oﬁﬁ
FRZE, M Er7) VBELEOBEGRIAEL
T R2EE® bavic. RAZER O AR E KX O
ERRIC BT BIEM « TNEME & pCA DBIfROEER

R L TFERAEREEHE

ThdLEZOLI5.
i3 L ®Ic

FREOFTMITHRENICH THREY D 2RE
D—OMEIRFEETH D EBbhB. Thiz,
BVIBETOARE L ZhicKT 2k - 0BG
Ths5. LEEESICFREERESE, BEED
ETFREBAHLTBZ ENEL, HEHRE
DHEIGIZZ NS DEBERIC X 2 ENRFICEL
TR TH Y REBEE TR0 LR THS.
Fa D EREE T2 5 B, BERTHLEDEEY
ZHOBEEZSD TMTHRELAEFEI LTS E
Enu, L L, DEBEHEDCOICRA LT
X 1Y OB TR R L THEER
ICHERE2 TOWBLHRIZNE. ChOHEYD
AL, digitalis 3, MmEMLERE, PIAEIRE,
Catt HHE, LENEETL TS, ZhH03E
TEFI TR, EYBREMHEEER2FL T2
~3EOBHN B THD. FEHENICHEE 2
F oY o Ot RO MITEIRE T CHREBE N YD X
SRERBYE 2 MOV TORFORE T 7
V. ABEFCOACER LTERREE I 27
HRThHB.

HREFE

FEFILEIE A ERAT (MVR) o #fT &%) 752
BlThs. F4ix 49.21410.81 (£SD) ¥, Fiy
E X 52.7019.85 (=SD) kg, t£7l, H21, 31
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BITH 5. BEEIL Fentanyl (total 50 ug-kg—!
UTF) ikc#tiRE o diazepam (0.12~0.14 mg-
kg~1), pancuronium I[ZFEFE EIIEKEHAHL
fo. MITENREIZ O4EE (HR), FHIME (mABP)
Linsph 5 =27 2~ (pCA:pNE, pE, pDA) TH
5. ZhonT— ¥ —EEZUTORATE IR
St Fhebb, 1) KEEAR (S, 2) KEN
HE®R3IS (S, 3) KEVIB% 35 (S, 4) HE
YE% 3% (S3) m4BETHS. MbHTFas
I VRIE A MBIk MERER & % Z 72\, pCA
DBEIE IR EFTEORTUER, BEREEI v~
~rZ 7 - BRALFKHE (HPLC-ECD) <17
St BRAECEEIIFCHERBECEEYE Y
RET1RRAL B 2 EA 2 EICROBRICHE L.

1) digitalis (D) »& (D-1), 2) D+ mA&HER
(V) (D-2), 3) D+V+HAERE (A) (D-3), 4)
D+A (D-4) 4B TH 5.

F 7o fiTRT O FHMMEIRE (mPAP) &\ i &

(n=27) (n=12)

MABP(mmig)

HR(sem)

~ ITTEE .
u:::‘ % !
1 7

S S S22 S So S1 S22 S

D1 Digitalis(D) D3 DeVeAntiamythmic drugs (A)
02 DeVosodiator(v) D4 DA £

% pCA BEDE L TORGEEEHT2DIC
LREGIC 31T 78T mPAP 0 F#HfE 2R e,
ZOfERE, 30.324-10.38 (4=SD) mmHg TH
Stz ZORERMS 30mmHg #ERHEL LT
DT, MEBEOFEHENZE, MITEIREDE
L, pCA [HOBRIc OV C Bt B 72 - 1e.

fs R

EREC T BMITEIREIC DT

1. BHRSICRT 52008, FHBIREX 4
HREICECTHFANERZIR Do -1
(Fig. 1). /- Fentanyl. Diazepam DO {FEHEIZ $
BEEZ#AHLH -1 (Fig. 2).

2. MREHEARNC BRI 2 &80 pCA HER 5
& D3 ##iz B\ T pNE, pE »MiloBE X v &\
#/RL7. 7 pE {Hix D2 . D4 OB TEE
# (p<0.10) #5E» 1. (Fig. 3)

3. RIZAFEICEKT B So-S; To pCA DH#HER

So S S S
(2250)

So & S2 Ss

Fig. 1 mean artery blood pressure and heart rate in 4 groups

P9’kg  Diazepam

Fentanyl

Di D2 D3 D« Di D2 D3 Dis MR

D-1- Digitalis(D)., D-2.D*Vasodilators(V.). D 3;D+V+Antiarrythmic drugs(A)
D4:D*A (%=5D)

Fig. 2 Dose of fentanyl and diazepam in 4 groups

.1: Digitalis(D), D-2:D Vasodilators (V)
-3:0+Ve Antiarrythmic drugs(A.)
D

A
P F-test (X2SD)

33’; DA (pg/mi)
D%

NE pg/miy 100

D' D D3 Du

E (pg/mi)

wl T

Dy D2 D3 Ds
Plasma Catecholamine Levels MVR
PREANESTHESIA

Di D2 D3 Da

Fig. 3 Plasma catecholamine levels on
preanesthesia in 4 groups
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2T,

a) DA o#:# (Fig. 4) D1 #Tix, Sp, S3 T
EWHe EREFDDIOFHETICIIEEERIFEL
fehote. D2 BTl DA BB EEHER L
2. Tibb, S 5 Sz Itk T DA OKH
I A ERBINBTRTH 1. D3 B
<% DA oz < D4 #Cix DA okl
RITIFEAERD o, ZhLOFERL Y M
BURENEGEN TV AHICEVT DA OBH
RNMECERENB SN, MENEE,S DA ©
EHRUORBARCSVCTEELEEZ LT3
ZENRBE I .

b) NE o## (Fig. 5) So 726 Sz 2k 3
BT S, oA T D3 itk THEEIRER LK

(p<0.05). L2L D3 izkiF3 Sy EnfEITixE
BXERIFEELR» .

c) En#® (Fig. 6) So »FHET Dy & Do
DEITHEEZ (p<0.05) #BH S; Tix D3 & »
Eicb BHEZE (p<0.05) PHBL Lic. Z offRENT
S, S THEDSNMITEIRED L ERE & iZBIRD
LB ThH -7,

4. WICHTETOFHMBIRE (mPAP) 0%\
L pCA oBE &R L. HEEAR S ok
7% pNE iz mPAP »' 30 mmHg X v ZL#T
EHE (p<0.005) i@ MEERD, Elo Szicku
THHEEZ (0p<0.05) @7 (Fig. 6). pE TiX
So T mPAP 7' 30 mmHg U LB THE
B EZRD (p<0.005). A3FRESEA KL —

Dopamine ( pg/mi)

1000

D3

D&

D1 D2 D3 D

S ;L‘" S2

Di D2 D3 D«

: preinduction

: 3 min. after intubation

: 3 min. after skin incision
: 3 min. after sternotomy

: Digitalis (D)

: D.+ Vasodilators (V)

: D+ V.+ Antiarrythmics ()
DDA

Fig. 4 changes of plasma dopamine levels

Norepinephrine (pgimi)

D3 Da

povy

cooo
awl

D3 D«
changes of plasma norepinephrine levels in 4 group

D1 D2
Fig. 5

*#P<005

: preinduction
© 3 min. after intubation

: 3 min. after skin incision
: 3 min. after sternotomy
igitalis (D)

+ Vasodilators (V)

V.+ Antiarrythmics(A)
A
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FEREICHEAINT . Z0EREL ) mPAP

P, SREROREN T 5 L e PAP. Diozepam ond Fentanyl
T aER Bonc. KBEACLEL L Diazepam

diazepam, Fentanyl O EICIIEEEZZR D LH
~fc (Fig. 7), 75 mPAP 7»° 30 mmHg Ll Eo#E
IZ¥\ T Fentanyl fH &2 D7 EF 2RO 7.
FREE A I2 L & L#c Diazepam, Fentanyl o{#

AEIZEVCThoBERIcE L TLEEZITZED R 30 100 200 kg
Mot (Fig. 8). COMRE ) METEEEEL Ig Fentanyl
T % EEH O MR 12 A R R O RRRE IS TIAICHE
FLEX O LT a4 miger@ T3 E0nEL ; .
Bh.

5. MAKIZHElE & 7 3-4-dihydroxyhenyl
Acetc Acid (DOPAC) % X ¢, L-dihydrox- 0 " " 50 g
yphenylalamine (L-DOPA) o#H#ER 245 & ﬁ’ﬁzﬂ PRy o sy prende MR
So fETIE D-1, D-2 TE\MEAER LA, REREE Fig. 8 mean pulmonary artery pressure in
BTOHERE T D-3 2k THRIZEETH - 7o preanesthesia and amount of fen-
, FHElEhi-£4o DOPAC & L-DOPA & tanyl-diazepam

Epinephrine(pg/mi

So © preinduction

Sy : 3 min. after intubation
S, : 3 min.after skin incision
Ss : 3 min, after sternotomy

1 : Digitalis(D)

2 : D.+ Vasodilators(V)

-3 : D.+ V. + Antiarrythmics(A)
4:D.4 A

*SD % p< 005

D1 D2 D3 Dz
Fig. 6 changes of plasma epinephrine levels in 4 group

iy PIEPERRE - Pl EPINEPHRINE LEVEL DURING

DURING ANESTHESIA PLASMAERINE
Norepinephrine e B parmi epinephrine 5 FRP <30
parmt . PP >0z i e

Fig. 7 mean pulmonary artery pressure and plasma catecholamine levels
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Oz IEE - HEEIRE R (r=0.696-p<0.0001) %
Fpic. ZOWEDMMA LN OHEFE O R ENLH
L TRV, LA LIRS DA oG
BRI B\ THUASEENR A <0 3 R 7R 2 2> A2 T A
DEEMFICRA IO TEE b2 PEE
KRFTHBZ ENHERZINS. (Fig. 9)

6. ZAlEEAMIcRL-THBEOEVRT %
BELLCER T, 9480 mPAP & pCA
BEEED© pNE, pE TR L OMEBEIFRE r 12
0.089, & 0.264 THh -7=%s, mPAP DE\ T X
% pE & ®oF8tRix mPAP »° 30 mmHg LI Eo#f
CRVWTEWIHE 2 (p<0.05). T742bb
pE & mPAP Lo EICERLHEIFE
T5ZELRBET HERVEL N

% 3

AR RE D BRAR & MATENRE & OBEfRIC DT
FEFIEELBLUOLN, ARBENIRTVS. FF
CREDHERIZ L VBEOEVFEICL 2HRIC
FERTARELOLRHD. —BITIXZ OFHEE DR
I ICE B IR S T e L. KRB
B, BRERER, TR b v 2OBAD 6 b AW
BREDOBBREER I T, Ba AR
&, OEF T o R & AR RO BRI DL
THELTERY. chb—HOBREDOHFTEY
LA REEE O BRI\ T, g, BIEIIRA LT
W BDBBEHED O DER AR ERE Lo X
5B EE 2 TWB0h, SEFKEFO pCA
BEZAELZOERE» OB L. 2O RBO
g UCRBAEESAIC, * o miTERERIC
B2\ B BEEAEELIY L. —o0EYH
DY LR SN FI LR CERERBC
b B, —ikic MVR fafrEEIxRREE
BETHYTOARIOLALEDOERETHOAIKC
digitalis #| % £z MEILRE, PIAREIRE, F
REIZ EnEFHAIN TV B, MITEIREDSE &
FIEAN BN T AE RO IC R LR
BRIV EDD D, ZHIFRHERE LT
HWREORERRL, iFHTa25IVEEOLER
2L, EUBRREERICL - THIElz s
EROTEREBETHLH 5. MVR WEITEFIZBME
BT TETREE 2 fE -, BRECF RIS REIE T &
EftT B EpE V. DEEEL pCA BEOHR
b B CERC BP0 FERERY 72 pNE pE pDA @

DOPAC a L-DOPA

DOPAC

0‘.. o

r 5 10 B po/mi
v L-DOPA
Fig. 9 DOPAC and L-DOPA levels

ZEH 6 IRAEFOBIRICER LIEREHE L DY
rE#Z L7z, Thomas 52 |2 X %0744 (CHF)
TIEAEHEEE L pNE &Sidd\ Mk 2
B, OEEREDIEETH B PEPT 0iEE L &L
B H % Lk )T\~ 5. F7- isopreterenol #
AT LIk, cAMP #—FIcfROBEEDL K » T
Wi EHE LTS, cAMP @Ea 7525300
TERABFICRSCTEELREE 2 FOWETH VI
HIREMRATHBELEEbh . Viquerat 53
X, MmiTEREL pCA BEEOBfRIco\WT, CHF
EREDOBE LR T 5L pNE & pDA 2
CHF CTHEICE) » 1=, OEEGRE (D)
PCWP, FHEINRE, KHEMEEH & OHEREMIX
Wbleh o7z, Ui L CHF ([ 3ARMRIEE 15
PificE®, pNE, pDA BE 2505 @A LT
W5, HaeoERTY pNE, pE, pDA L M{TH
e L ORICE I B HEEE b b » T, I
TEREDEEFNZE & pCA EENE\EFE A
DENI. a0 SRR M ILRE
PO LTV 2EICR\T pDA AMEh o7 &
FRBICE > TR EDRERDESB LR T
BRI E2 OIS, CHF ToOEREEIIEC
KA MEBREN OBEREDRFFICEE @ x % LT
WA ENED LTV A, Davist 5z CHF
FEFTI3EIRnFD NE EEEELSCESL, O
B Ix A EWAEREE, Cl & T, £ZHHEERD
ETHERTHY ZoOkRKRETToO NE ofR
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HRBErRZE NE 7V 75 v 2nEBECERE
LT3, ZhbD®mENS HEREND—DLL
THIZIh TV 5 MELREREOEREEVFbh
5. Zeils 55 % CHF TixfUIEAIHERE L LM
BEIROMP L RERE, BREBAKMTES RO
HEp Y pCA BEICHEY S 2B L0E X
S5h3EBRRT5. CHF iz ki) 3R HE R
DRIRIREIRIC X » THIH S W K EBREE O
HEL - LESLTEO REE N SHE SR
REAEORENLELEZ bR D, EILRF
B2 oA Catt EHi#E, H 5\ i3 Nitrol
TS THBH, ThbrERETHREER
Wy Zh, ToFHLRLNLTV5H. Zhb
B & i OERBF * RicT 57, BRIKRICE
FEFICEL L ERE 6T, EBICHKEF,
KWMEEIO LR &5 S X 5 2 MTEEOR
DX HRFEREERTEZENBEBELEDTHS
T e, DI T T O RERR I R A X
hah5Fas3IvELEFOEE BROKE, O
HERE, TfiMERE, EREAL LK E- TV B
ENEMEEDIEELRATTH DI Lid 4R
LEZbND. COBRTHLEROMARE &
pCA OBEGROKBFNLETH S 5. SEIDOHER
TIRBREHEBIC BV CHIRAER I L 28 LE
%z b5 pCA EE: fentanyl-diazepam FRE:E
DABIR DL ROEEEREZT R CTRE L
HFEIh T E3ENRHZFFRTHS. i
BERO EFSLT L LR MEES OB 2 EK
TEHRTEALVEELOLNBD, MEBEREEZ
pCA EEICE 2 2FENELEDbh 3. &
MEROTERBEE COMpD T 25 I VEET
—BIZEVEINRT VS, BHZAEGRH EAT D
KRt FoHIH, FLTAMLREDOBEFRITEE
THHEEZLNKY. ELMBERICEKT LT
25 3 oiE, TNEELEmEFEIEIER O
BicHEr 52 2EBERRTFO—oTH S L HE
TH5Z LMK, MEIRRESEDFH I LG
VRS ROB E T AT IO DEMEF
RIETAFELENDH S 5. AREBHEZOME
FATORME L LCHZ S, BRREENICLN
SWEMC L BHELRD Sh T 3101012, 1
ML, FEREROELHAER L OB L MITE
RE, MFh T 27 I VIREOHE L OBEENIXSE
o MVR ofRAZEFOFER SR TH o0k

BIZOVWTOFELVRBEIDLETHDEEL BN
7.

fa B

8 B B 17 0 FREEFIIC 35\~ THTRTAR A 262358
RRicRETHERFI T 25 I VBEOH
BL oL
1. METRAEZIEROEGICL > T4 8IS E

L, fiffph 727 I VREOHBOE & R,
2. MEPLRFESBAL DML T 27 I VRE

LRI ERANE-C ENAERI. L

2 LINTENRE & oRlic & B RITHER S hie s

7.

3. 4BCRTAMEIOMmMAP LT a5 I VRED
BRI 2 P L2 FThfiEIh T
IRV =

4. FEYomfiEE L oBBEEORENSLETH
5EEZ BN
e LE R O—Ii2 58370 B ARERESIC TH

HELbDTHB.

X ik
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Effects of Drug Therapy on Plasma Catecholamine

Levels During Fentanyl-Anesthesia for
Mitral Valve Replacemant (MVR).

K. Shirai, S. Yokokawa, K. Matsumoto, K. Nishiyama
S. Fukuoka, K. Takahashi, I. Kondo, H. Koizumi
M. Nomura and M. Fuyjita

Department of Anesthesiology, Tokyo Women’s Medical College

The present study was designed to evaluate
the effects
preoperatively on plasma catechoalamine levels

of drugs which been used

(pCA) during anesthesia. The drugs were main-
ly digitalis, vasodilators, and calcium an-
tagonist, which were used for improvement of
cardiac function and prevention of CHF.

We evaluated the relations between the
hemodynamic changes and the changes in pCA
by these drugs during fentanyl anesthesia.

Effects on the sympathetic nerve system of
these drugs were evaluated by measurements of
pCA (pNE, pE, pDA) during anesthesia with
fentanyl-diazepam-O, or air. Plasma cate-
cholamine levels were measured by high perfor-
mance liquid chromatography before anesthesia
(Sp), after intubation (S;), after skin incision
(S,), and sternotomy (S3).

At same time, hemodynamic parameters were
measured. Fifty-two patients were diveded in-
to 4 groups by kind of drugs.

Patient given digitalis (D) only were 27 (D-1),
D plus vasidilators (V) were 12 (D-2), D, V plus
antiarrhythmics (A) were 6 (D-3) and D plus V

were 6 (D-4). Results of these data were
statistically analyzed by Fisher’ test and
p<0.05, or p<0.001 was considered significant.

In catecholamine levels at Sy, pNE and pE in
D-3 were higher than those of other groups,
whereas the pDA in D-1 showed high levels at
S, and S;.

The pDA in D-2, D-3 and D-4 recieving
vasodilators was low under sugical stress. It
was characteristic in D-2 and D-3 that the pDA
levels were diminishied at S; and Ss.

These results suggest that vasodilators will ef-
fects on reduction of plasma dopamine level.

Effects of vasodilators on sympathetic nerve
tone should be remarked. These levels were
nearly kept on preanesthesia levels during
anesthesia.

A gradual increase in plasma catecholamines
was observed in patients receiving may kind of
drugs.

It was considered that simultaneously
measurement of drugs concentration in blood
and changes of pCA levels.

Key words: mitral valve disease, drugs therapy, plasma

catecholamine, fentanyl anesthesia
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