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M ENEL B i, BENEX AL
L EIEFIORREAT 2 v b r— T 52
BEEL, BRCHW. ##5%x, © ON-
OFF #lt9, @ H@idlsE, o<, EH
trimethaphan, sodium nitroprusside, trinitro-
glycerin @ 3 f@% A\ CIiiED BB B T
Lichy, OQEEE Tk, fEFK X - T after
drop #4£C, MEDRELRSDAD -7,
@ETI HEREBECEZ LR WY H - 122,
MEOREEIZT ST

F L & (£

{6 It FE BRI P A D 85, B
¥ oI EBERRBTNC X 5 FMRIEOBE B I DI
i, LIELEAVWbh, & {IT trimet-
haphan,s odium nitroprusside
%> nitroglycerin o i S EiC
& o TEMER B 5 FFEEHA <
Aubhtnd, Tbicthb
Exx, Whoztbd,
/i « iR B0 5 "M EEE
LEAIRTCH5, L, #&
5% %0 5 BEORREEET 5K
ENDHBIcD, BEERERZRE
LEZELBEMELXES Z &

Arterial
pressure

* REATLER R R

=

B IE X

REETH D, TroREFHEL TEFOEAL ME
CRER > T bicWEBEHEI N H 5,
FDizdichbhbhik, MEEEFIEAZ BE1L
LREMEXREIRD Z EXRLK,

B % & &

BEOBEHIRC 20G F7 e vitREEL,
ErSYAF - —v - CBmCBREL = =
£ —F5. TOEEME 0~200 mmHg @ LT
0~2.0V 0BEEL LTHAIA T B (ZF3
BOLEME) 0T, thEzANE L.

DAL BiEZERE (reference pressure)
7£¢ infusion pump QEIEZXHIET LD THS
2, T C2EEONEGTEYE L, By (FRl
L., O &2 EEDELE € infusion pump
o EER% ftE - 189 % J7iE (ON-OFF i) &,
X EZE LT infusion pump o [E#E% #E
X% 7 (proportional control, H.@iiI#H)
Ths.

ON-OFF #|#ci3, operater Amp % voltage

2K 5K 30V

Out

B 1. HAIRIEEE O ERE
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2. /X v, Infusion pump (Watson-Marlow). lfIfEEERE, ON-OFF e E

comparater & LCEBIZ#, Vv —DffcT
infusion pump ®&EJH% ON, OFF T1%EES
fEotc, HAIEIETIE, ANBE (BEHMLE) &
HEFE D% operater Amp = CHfgL, infu-
sion pump (Watson-Marlow, MHRE 200) o3
oy e —L#TAERHLT pump DOEE %
HEHT2EBELFRLC(L, 2).

ABHv Frk LComER, 1S & DI
HImES Ao, B EREE XA IS U
IMFE 80~100 mmHg & L7,

fEA#EANL, 0.01% sodium nitroprusside @
5% 7 F v ¥EEW, 0.125% trimethaphan @
lactate-Ringer %%, 0.025% trinitroglycerin
@ lactate-Ringer B D 3 o2 A L. BEA
M PR IRC FER LR D, d -2

ON-OFF Control

Flow rate

AS—Y
AP(mmHg)

Reference
pressure

Flow rate

AP

Proportional control

—{ Direct arterial pressure

3. ON-OFF fl& teplflgnofxm

Vasodilator

Infusion pump

SRR = 1B A VT, R & R i
ATEB X5 L (K3).

WSO, 4AGIAKENRE 2 V) » €V 7 16
A% meningioma R C, BRENELRTE M GOF,
%™ NLA ©Hh 5,

1513 i®

1) #HEEEOKRE

i) ON-OFF #ifiEE =% #o.0EMm
FEiticix, BRI NicMmED ER « TROER
REE X, HmTFicd 2 %o ON-OFF 23
HAIhT5,

FTczh%&FIF LT infusion pump OEJE
% ON-OFFT& % X5 L. bhvbhOEET
X, REF-BEMEOEDEE, EHROFE, b
hbhof#HERIC X %5 infusion pump @ ON-
OFFp=#F11 Tk Thin<
—% L, 7 infusion pump O [El#E
1%, ON 0L SEILREEL Y —F
LT\,

ii) HpIfIHEER coEED
BAME & ORISR ki b
»72h, infusion pump D[EFE A,
MFE 2 » 40mmHg LITFo & ik
0.036m/ /min/mmHg <% 2 D%t
L, 40mmHg Ll ECix, 0.089m//
min/mmHg & HOIERS—E L
hote (K4),
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4. HBIHIEEEEIC IS B EAGKEE & DBt
FzEn 0~30 mmHg # G4 i eBlE$ns # L 30~50
mmHg CEBHN, ThU ETizE—g L5,

ON-OFF Control
Dose  5-
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2) BRIR[ERER

i) ON-OFF HIfH(C K 51K inE RREE B

= OB 1 (M5): 9B ELGATMmES
150/95. HEZIE FE % 110 mmHg & L <,
sodium nitroprusside % 5 pg/kg/min & T #
SRR L. 1298% IV METHL, 2%
vk BB 2 U i EE BN 58 THEAN
ON-OFF s hT\w3%, 30HIize EALE
1L, M 100 mmHg # CF#ELI. 440
X hmENREEL, HEAD ON-OFF 2350 s
AThbh, coBIEHME? 100~130 mmHg
DOHFATH 34 AHOBERE R DR L. fERF
W5 EE 2.5 pg/kg/min TH -7z, #9204
BLELckPliT5 &, MER RS 2212 125~
130 mmHg wEIE L7z,

> &z trimethaphan % 100,g/kg/min T H {Z

AR % 100 mmHg &

(ug/kg/min)

0 e

LTHA L #. Sodium
nitroprusside & [& U <

150 -
(mmHg) 50-
o

Dose 100-

1B mETREL, 2
Stk BIERECEIEL,
HEAD ON-OFF 7344 %

(u g/kg/min)

sle. TDEFBEHEDH

K5 i fl 1

_E2% sodium nitroprusside #58y, T3 trimethaphan #5858, ZThZFho EED 2AKD

BT 4IfIEEE > ON-OFF #7R1L T\ 5,

ON-OFF Control by S.N.P
Dose(4ug/kg/min)

10 mmHg O ZFEj% B\
T, ZB)igi: 5 mmHg
HATE D TEELT
Wic, 2ok DR
LWL 55 pg/kg/min
TH -,

e o (5L S R

6 i PFl 2

DU TH % 4 B LR
#o» ON-OFF %@L Th 5.

RE L IRMEN 2 bivieds - e
fod, o, BEEERFIEL,
GOF EFRENz T KM A HEHF
L.
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Proportional control
Dose 10- -

(ug/kg/min) 5= o

0=
Nitroglycerin 19¢-

BP. 100
(mmHg)  80-&
60

Dose =
(ug/kg/min) 30 :i‘

Trimethaphan

B.P.
(mmHg)

=7 &= il 3
BB R, TRCmEREEL T, BEEEOHRED AHEFIL Thicn
OTEBEXETS.

Proportional control by S.N.P.

Dose
(ug/kg/min) MMM\\\\‘.\\N\\\‘:\\\\\.\m«x\\\\mmm\\\m\\\\mu

T
BP. 100 SCMReLY:
(mmHg) 80 ¢

60

ot A AL

i
B “'l“\u\‘_”'}'uliL AN

-u,m\'.\'.\\h%\

- TR A
. i 4

Rt

8. fE Bl 4
PRS2 IR & < 20mmHg L, FHRMOEALR L PR
LRIEA - EEAWRED IR TV 5.

\LTrimethaphan

r Nitroglycerin

g B 2 (€6): Sodium ni-
troprusside {& f f1.

6RO BH, BERmAELL0/S0,
4 pg/kg/min THET B &, 17
%z B EZE 80 mmHg i LA S
bz 65 mmHg ¥ TTFEELA. £D
BmEZ ERL, TLAREFRIXD
=\ 115/80 iwEL, BO THRCER
Ui, cok& -« THE2H 3R
CEVIEL, MENRRELLL ST

i)  HBsimc & BEm E K&

HiE B
g B 3 (X7): Trimethap-
han } nitroglycerin {# .

62RO, BERTME 125/75,
B E#EFE 80 mmHg T nitrog-
lycerin 11.5 pg/kg/min TEALR
BiR, #9308 X v METEEZIIT
b, WeHrBxEBnEL YL
B\ 85/55 I LA, TR EE
L, FOHTIFEIE 90~100 mm
Hg, #5385 1.5~3.0 pg/kg/min
CEfCE L. OBRE SR T
F% & fFiE 130/75 L EIfE L.

- ¥z trimethaphan % 60ug/
kg/min THEEXEK, 10EID
fE THEAE U, 24#c 90mm
He L k2, £k 95 mmHg,
11.3 pg/kg/min TERELT.

E Bl 4 (X8):

troprusside {# {1,
Meningioma fHERATHETO 46 5% D
4otk NLA iR Lo TliEY

EQ REIRLLDECHEALL,

BEEIEY 100 mmHg &

LT ERimES 120~130mm

Sodium ni-

20 B B 3
————R_ | )
_ 10- Hg <, # 3.5 pg/kg/min @
(ug/kg/min) R W

- 120
= 100
80~

Imin -

9. £ Bl 5
Trimethaphan 4EZhfflic nitroglycerin 73Z%h L 7AEDI.
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EEX 0.6 pg/kg/min TH »7c.

FE Bl 5 (K9): Trimethaphan & nitro-
glycerin {#Ff.

46Dt #F5RTME 125/85 TH £ E 85
mmHg < trimethaphan 120 ,g/kg/min % )4
DG L THELTH » 7o, nitroglycerin 1o
EETDHE, BEEMIOBTRRICmETREL,
80 mmHg i L7eh’, 1HHCEE, £o%0
~95 mmHg, #55& &1t 2.5~3.0 ug/kg/min T
EELI.

E =

MEXZEHE R LEBRIBLL, H<HLZD
MEN TR TWAD, bk simulate %
AR LmERTWARLD, L LERImE % #l
L5z 70w, Noodergraafix i o Hl
A E LT, mEE BEMEDZE & BERRAC
U, HOIEE, HmoHmE BowEo 3o%H
FT\w5b. McNally B9, 1 2L, HpildH
HEMAHEE R LBAHOME=2Y + v —
CHRIIL T 5,

LSEbhbiiz b Ebr 5 ON-OFF 4
HE2 DL, EROBK TR, #H5EZYHD
CELZ R CHEX 2V Fr=AT5 X hE LA,
afterdrop %4 U % & Fic & 52 i L CliE%
IV PR—=ATHIENENEWSRERICLD.

SEIOEFL b Z, ZBFTINZ T, 7
ATH v FAc 1 L OWIRIHIESY & sz &
oWT, bHAHAFHBIRE T $IERRELD
THBHN, bbb Hdd BREREETD N A
Th5. FHERETIE, 3D damping X
NicfE (ZRERBOLEMET) DicdMER B
Bt 2~3 mmHg THHDIKL, 13 & DIL
feiicix 10 mmHg DLk dE 3%, D, IX
WEH Y ST HIEEY TS Z LIEARAEETH
%. La L, ON-OFF ffciimEns B ZIvkEHA
FEicET5E, ZOPRMEEEHNT ON-OFF 2
Thh, HRICmENZORFENTRE L THE
HEXn5. 2% b, mechanical ventilation 73]
HMHEC AR BEERILT2DTHS.

OEEHNE LTOEFOREHECOWT,
BT RBEIRKE L 0 5L, KERC
ETHEFCRARENDBID, ATI-HIE s R

I E B Bl o2 71

FHE CFRETRAEL, ChERI2E 5D
afterdrop 24 U% 4 - LS RERFEREELD
na. ILIEFAL, 2, 4cxbhs mERM
gy, HETARETHAS S, i FH
ZF#h7s sodium nitroprusside 12 Z7cDIX, *
DOYER BRI & FFMHoEs b kL b
ha0T, 0k inEFLPOBIRE RS
THONHRETHS D

H#ic ON-OFF 7HH & Okl g7 5.
bbb A RAIFIEER Tk, EE DI
RIBH B EHKY T OEENEH R GEED BT
5EVIEELZOLOCHEBFORMIID DM, &
5L CHHEREEL VBRI TLES.
L LS EEFPBEEEL DI THhTLWTE,
WRMICEE L ME & BIER S EED TS
BT, FHCRENOERTHLHE Bbh 5.
ON-OFF flfcix, HGHRIGEE, D E DIC &
BEIGRD, BEME~DEEMKEL, mechan-
ical ventilation ZftF L& EOMEDRE
HFCEWTTohTw5, SbicEE=Y b e
— VR b ol bw—RE o infusion pump T
FEATE LRI FHRINETHH .

x & &b

BMBIIRE D2 % AS & T % BB EILEF
HASEE S ESL L, ON-OFF #l#, HaHm o
2B X » TRMERBHESIC R Lica, &
HICEMEDEA « fEFFCHR I XNEHRIED
ni. SBERCRCCERL 5EE2 bR 5.

x ik
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Automated vasodilator infusion system for the control of blood pressure

Automated vasodilator infusion system that
input is only direct arterial pressure was
deviced, and used for the clinical cases of
induced hypotention.

Two control methods which the authors
used were ON-OFF and proportional. In the
former control, infusion pump is switched
by the presence of the difference between
reference and patient’s blood pressure. In the
latter, infusion rate is determined proporti
onally by the pressure difference.

Blood pressure of the patients was wel
controlled by both methods, particularly by
ON-OFF control.

Key Words ; Automated induced hypotention
Vasodilators
ON-OFF control
Proportional control
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