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227554 E, =bu Yy, Y
A BT 7 T X AIRIMEREED A ZE e~ D HE

*

SHIIH%
3

EHXE
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e
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L3 &

(Kl ERRERE O HEREE, EEBFEE, REIL
BEEDE Y — I 24 BEE LCMBRY 7 —
FLERGT, Fazr2 55074 E (PGEy,
—tuZ Yty (ING), FY 2277 v (TM)
D 3FEYTHE, #WE L. PGE; T3 AERA
~DEE I i, BAMORBAIC L ) LI
BiIEmL7. TNG TRAEAM~DEEN
<, TRt TOaHERFED Lic. TM T
FAEERAN, BAMCEIZRD bhier 1.
3EW L L LAEREE RVEF) i ZLriEsd
bhigh ot Lichai - T, PGE;, TNG, TM iz
X B EMEREREO BRBEOL LI ETO
HwELFRETHY, REMOLEEREOEETH
%5 RVEF (cE Lol XY, 3E DI
X B (&I FE R 1 2R A 0 A B HERE (LR )
Wbz pER RV EELONB.

iU &I

{6 1, FE R O TE IR BIAE & M5 L et &2 1
B, ThECRELRE L OER#RICET
5300 % <, AERECET ARG .
B, RELEREOE - — I 2T 2EE L
WhER S 7 — 7 WV OEEREH 2 FIREIC /2 b, BE
%m%awm?omﬁkiv%ﬁﬁ*ﬁiwﬁ
H DA RE & 7 o 7280 T, K FE RIS 0O
E%%%,EZ%%E?nX&f%V?4VEI

*ALHEIE KA B A R B R

%‘%%

*

B

*

" i3
<5 2

e
% |

(PGEy), =+tm 7Vt Vy v (TNG), Y 2477
> (TM) @ 3EYTHE, BEfLL.

1. HRELVEE

R G id ALl K F B E M B m B A R F i
B C, RETFE SR E B RIEREER
Fili CIEMERE2FE Iz ASA I~T0F
MEEISHITH H. BT BEHFHIFIED
Ay, HEEZHBAL, BELLTHEBL. 7r
AL 7774 v B 58 (LI PGE; ##),
=bw 7 VEY EER (LT TNG #), bV
AE 77 EHUT TM Bo&561TH5.
WREERTHRE L LTChY 7 V54 0.25mg F£70it
VT EAL 10mg ERREEEA O 2 RERIRNICEE P
Bh L. MEERXE09 A7 17—/ 5mg/
kg, 7 ==y 1mgkg TEA, HwEL, B
#33%, ¥£566%, T 7Ly 1~2% TR
L7z, Mo fiERIciE v 7 v =7 L& Hks
FHL, RIEREERE L, WREKKE T 2
GEEE=2Y) 7 L bBIERT LML
7o, BEBEIRICEIREAER Y =2 — v, gk
ICREILEEE 100 ms @ Swan-Ganz EF ther-
modilution catheter (93A-431H-7.5F, American
Edwards) ##A L, BRARZAET L LD
iz , REF-1 Ejection fraction/Cardiac output
computer (American Edwards) #fH\ T, [4A
HE (CO), FEEBHE (RVEF), #HIEL, Lf
¥ (CD, AELREIEEHRE (RVEDVI), 6=
IHER I &= R B (RVESVI), fifi fn & 51 fR 2L
(PVRI), —[EHAH L (SVI) Rl #EH L. A
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BREMEZRTIE, KEEES TS5 THHZ &
PR L -RICE L, FHENIRE2 60-70
mmHg ICHEFT 5 L 5 ICHE Lz, bk
WIXAEEMY 7 ViR E 8-10 mi/kg/ig H 51,
500 m/ F CTOHIMIZIE~Z S ZF—OTHRAL,
U Eo e Uik mED80%AH Y &
Ham U7-. JEERFE B OBIE I ET) % 0 KM ER A
A7 (pre), {EIMEBHLAD305# (30), 60437 (60),
12031 (120), MEEIED305# (post) 21T -
p i

TR L & JEEREE B O BRI ZE L OB E
IZi% paired t- BEZ, BREBREICIZS BT E
v, fERRE0.05% b~ THE & L.

2. f& e

EHOER, R, hErER1IrT. Fho
AHh TM #T PGE, X WV BEICE»T. H
M, #wimEik TNG Brfih 2 Biclh~FEIc%
Dot RE, FMREICEEZR b -7 (F
2). FHEIIRE X 3B &S, K ERBFIZ
60-70 mmHg IcHlA I T\ 7. ZFEYOFY
BE5EE X, PGE; 1 0.140.05 ug/kg/%, TNG
it 1.540.6 ug/kg/5y, TM % 11.5+48.2 uglkg/%
TH -7,

EHOERAROBEILEE 31T, EHOAER
af, %AW, RVEF oZtxX 1 ~K 3 i2x
4. PGE; #Tix RVEF 3%&1t#+, RVEDVI
EIEANtER 2R L7z, CI, SVI 3EHFicHEmL,
PVRI 3 HEICIET L. TNG #<Tix RVEF

®1 EHCHTFH, FH, GROLE

igh eight
e 5 (;eg:r) w&g) t h(cffl)
PGE, 5 52.2+6.7 60.2+2.5 158.5+2.2
TNG 5 38.418.7 50.8+3.0 153.6+1.0
T™M 5 28.2+5.5% 52.4+3.6 153.714.8

* p<0.05 vs PGE, (Mean values+SEM)

ZE L -t RVEDVI @ EEicEL L,
CI g EmZmrL, HR @EEARMMERL
7o. SVI @AEIIET Liz. TM # T3 RVEF,
RVEDVI, PVRI & ¢ icZftizarohnd, Cl v F
BB bFEo o -ic.

M TH RVEF X0 hikHET 3
RVEDVI, PVRI, 0:#8% (HR) #I#4 5 &,
RVEF it 3 HRICix, YORFAICRVTHER
BB h -7, RVEDVI (230512 s\ Tix
TNG #4, 60 B\ Tix PGE; #, TNG #iH
oy TM it LTaEIE D Lic. PVR, HR
X 3FEMTERR N 7. CL 2305, 60
SickswT TM Bl 2 Biclk L CEEIcKE
<, PGE; #® (pre) ®» CI [l 2B L v /NE

- 7.

3. % 2

EXHI3R (EF) 3G LEEEDTRED —>
THY, EFEETLEEREEI0%, L£EREE0
%THB. FRRNPFITH-ThH, LEEEELIIH
2htid EF 3@+ 5. EF 3—EAEE
(SV) L OERERIAEE EDV) 0lkTtHExb
, ATAf, BANM, OARICEEINBY. SV
& EDV officizEfEr 2Bkt <, EDV »
INEWERE SV ik EDV ek & KT B,
EDV " RKEVREIIPEVIKFE LAV, Fi,
EDV offichrbbT, SV BHRAMOMEE
ZiF, BAMSHEN, Thbb, LEBEENAK
m3hiE SV @dEAd L, BARMSEAD T SV
AT Y. o, AMAEEHA T HR AN
T 5icon T EF @3 L, 14Mic300 L HR
NI % X 5 B EICiE EF o BEARRL HE
= 510).

PGE; 2\ C» SVI oBEALMINMTEED
HAMRTHS PVRI oK TFicXs:E2bhN5
75, R RVEDVI 3L Tk, LofEE

K2 FRICHET SFMERE, bl W, KEoRE

ope. time blood loss blood transfusion urine
sroup " (min) (m)) (ml)
PGE, 5 322455 7254227 4001253 6341172
TNG 5 43676 2068+280* 1540+214* 6561220
™ 5 307453 6381183 200126 5224116
* p<0.05 vs PGE, and TM (Mean values+=SEM)
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x3 BRCRT 2MITEENE(L

PEG, NG ™
(pre)  (30) (60) (1200 (post) | (pre) (30 (60) (1200 (post) | (pre) (301 (60) (1200 (post)
(l 2000 .80 254 2.66%  2.90% |30 2.46%  2.52% 3.0 3.45 3.08 3.7 3.2 3.84 3.9
(Ilmin/m?) 1005 4023 0.4 0.2 4006 +0.26 013 +0.19 030 £0.48| H0.43 0.1 4040 042 026
MAP 91.3 68.8*  61.0*  63.8 80.2 90.6 66.8 62.8*  70.5* 8.0 93.0 63.6%  61.2%  61.2*  80.4
(mmHg) 2.8 459 +26 28 H2 | 464 39 +21 H26 A50 | 474 H79 6 L3 458
PCWP 10.2 8.2 6.6 7.0 8.0 9.6 8.0 7.6 9.0 9.4 1l 1.8 1.2 8.0 8.8
(mmHg) 1.4 418 +17 0 +4 420 | H6 0 L8 417 24 FL6 | £18 L0 £L1 0 LT HL0
Cvp 4.8 5.2 5.6 5.6 5.2 7.6 5.2 5.8 6.5 8.0 1.8 6.4 6.2 4.1 5.0
(mmHg) 4 H0 416 HL5 0 418 | +L2 423 419 £28 £19 | A4 HL3 A4 L5 FL
HR 74.6 83.4 85.0 84.2 83.8 88.8 g.4x  9.2x 0L3* 910 95.2 98.2 9.4 100.7  93.2
(beatsfmin) 1 485 0.1 9.0 H61 | B4 57 M4 52 81| 96 12 184 A39 67
TPRI 2186 1644%  1769%  1803**  2173** | 2213 2004 184 1760 2019 2358 1258%  114* 140 1590
(dsrem™®m) | 136 466 119 161 167 300 138 +1r 41 I8 | 3100 234 a0 H164 X208
PVRI 305 174 231 wx ur 23 150 144 136 219 172 113 119 137 142
(ds:em™>m) | 156 Tl 13 7 138 146 3 43 161 159 +18 U 136 112 110
RVEF 48.8 8.4 53.0 50.2 4.8 45.4 48.2 41.2 46.5 46.8 46.2 50.4 45.8 41.0 54.4
(%) +5  +23 225 +L5 0 428 | £22 0 434 B2 300 B3| K4 0 26 1 BT
RVEDVI | 55.8 67.2 51.8% 648 0.2 7.2 52.0%%  55.0%%  63.8 76.0 4.0 7.8 81.0 8.3 81.4
(mlm?) .4 453 439 450 H9 | 53 £25 0 459 £ 464 | 298 H62 A5 A0 6.2
RVSVI | 25.6 2.6% 306 0.6 3}/.2x |34 5.0%%  254% 30.0% 354 3.2 40.0 3.8 3.0 43.4
(mlfm?) .4 81 5 fu6 86| B9 1+ 34 H2 | K6 25 6 461 L5

group

*»<0.05 vs TM, #p<0.05 vs TNG and TM, *p<0.05 vs (pre) (Mean values+=SEM)
a
RVEDVI
RVESVI RVEDY
(mlm '2) 50

RVES
RVEF | RVEF
(%) _

—_— PVRI N
@dscm®m? 20|
100

por g B
pre 2 ) 120 post
1 PGE, #» RVEDVI, RVEF, PVRI, CVP nZ1t

« :p<0.05 vs (pre)
* :Mean valuest+SEM

T

—e—

(9]
<
'
N oo
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RVEDVI * [ RVEDVI
RVESVI
(m m?) * -
5 |
RVESVI
*
2L
€0
RYEF. g RVEF
(%)
o
PVRI a0
; PVR
@dscem®m?) w }\'L 1% L/}
100 | b4 T
oL
10
cvP i CVP
(mmHg)
2
r T T T 1
pre 0 & 120 post

B2 TNG #»RVEDVI, RVEF, PVRI, CVP o1t
» :p<0.05 vs (pre)
§ :Mean values+=SEM

» RVEDVI % %
RVEDVI
RVESYI
Mmm? =
{.M;,//H\,}
20
60
RVEF RVEF
(%) 5"{ }//*\1»’4//}
49
400
dsc:\%m' 0
( ™) m PVRI
100 }\P—H"’—‘———'
0
10
8 cVP
cvP i
(mmHg)
4
2
pre » @ 20 post

E3 TM #» RVEDVI, RVEF, PVRI, CVP »Z1t
» :p<0.05 vs (pre)
} :Mean values+SEM
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TrAE 55754 v E,=bu s )k v,

RVEF icixBbhrRohnn-ttEz6h5.
Cl oBELBMIEATORIICLZ LD TH
D, it PGE; A& LT, MBINRADH YT M
BTERIETAIFR M LItESC b0 EE L
bhb. Lichi-»T PGEy i - o5& CixEiH
HoAERE~OFEIV R EELONS.
TNG B£<ix RVEDVI 0FE LML 1ED bR,
HEMAMIZMA Lz, RVEF 0Z1{LiZiEo
bhimo-te. Zhiz PVRI ETFicky b
2h s SVI okl kic, SVI 2 RVEDVI @
WO OEELRZFT CHBICREY Lt ThHY,
TNG nAEBEMERRIFAERBEL T3 LE L
bhd., £, TNG FRIftiFL v HlmEs% <
ChIC X BERMEEOH A LEHELTVHLE
zbhn. Lir-T, Cl oE FiziiEos
EWREOKE TIZL B30 Tidk <, FAMOEAIC
(3 pnEE25NB. TM # Tl RVEF,
RVEDVI, SVI, PVRI vz & HE A2 ZLiZR
HoENT, GEBE~DEEI VLW EEZLR
5. WEENOIRETH D RVEF 2Z1bhided -
tez ek, TM OEENERIC X 50/
LZEMENHRIEENTH Y, ZhFLETO®R
L —%3 510, Fi, TNG #< RVEDVI »
Bt _REECHRL Lttt b s
RVEF iz &4 2 @B £ e h »7oDiX, RVEF
METAMIC I bHRAMICL VESEEIL
B ZlickrlELLNS.

7ok, TM BETo CIL Hib 2 Bz kile LTk &
Motooid, TM Bl 2 BEL ) BEICERIE
wWZkitkarBbhb. %7, PGE, #Toxt
B CL AVhEvol, OERACEEZEDH S
FEGIN > totod EHEBIZ NS,

LA EX v, PGE;, TNG, TM o 3 #4yic X 1%
MERBHC B TiE, SEFER LcRGETR,
BRI Ex 2B I hE TORE L 1FER
LHEETH - 2. BEORHBIOIBEED —>TH
%5 RVEF 3% oERFIEEINZD, hb

fY A5 77 ik BEMEREO AEBRE~OFE 273

3EMic X B EMEREC 5\ Tix, RVEF i
AL ieh 72 L XY, BHEHOBERKEICS
2 2HBIY R LEZDRD.

(KB LOEEILE 8 [ A KERREF 2B EIC
BLTHELL.)
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Effects of deliberate hypotention induced by prostagladin E;, nitroglycerin,

or trimethaphan on right ventricular function in man

Mitsuo Ueda, Katsuyuki Katayama, Ken-ichi Sato

Fusazou Nakata, Shigeo Kaseno and Osamu Kemmotsu

Department of Anesthesiology, Hookaido University
School of Medicine, Sapporo 060

Recent technical development have enabled us to
measure right ventricular ejection fraction (RVEF)
utilizing the modified pulmonary artery catheter equip-
ped with fast-response thermistor and to caluculate
the end-diastolic, end-systolic and stroke volume of
right ventricle. RVEF is one of the indeces of ven-
tricular function, and it is influenced not only by
myocardial function but also by loading condition and
heart rate. A hypotensive drug may affect the right
ventricular volume and/or contractility. Therefore,
we investigated the effects of deliberate hypotension
(PGEy),
nitroglycerin (TNG), or trimethaphan (TM) on the

induced by either prostaglandin E,
right ventricular function, espescially on the right ven-
tricular volume, with a modified pulmonary artery

catheter equipped with fast-response (100 ms) ther-

mister. PGE,; caused little change of the right ven-
tricular end-diastolic volume index (RVEDVI) (=right
ventricular preload) and reduced the pulmonary
vascular resistance index (PVRI) (=right ventricular
afterload) leading to an increase in stroke volume in-
dex (SVI) and cardiac index (CI). TNG significantly
reduced the RVEDVI leading to a decrease in CI.
However, TNG caused little change of the right ven-
tricular afterload. TM affected neither of the right
ventricular preload nor afterload. And, none of three
drugs changed the right ventricular ejection fract-
ion. Therefore, PGE,, TNG, TM induced hemo-
dynamic changes is such as that preveously reported,
we concluded that deliberate hypotension induced by
either PGE,, TNG, or TM did not affect the right ven-

tricular function.

Key words: deliberate hypotention, right ventricular function, right ventricular volume, right ven-

tricular ejection fraction
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