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The Effects of Nitroglycerine-Induced Hypotension on the Hemodynamics
During Isoflurane-N;0-O; Anesthesia in Dogs

Chi Hyo Kim
Department of Anesthesiology, College of Medicine, Ewha Womans Universily

Nitroglycerin(NTG) can be used intravenously to induced hypotension. NTG has a short
plasma half-life, is easy to control, and has no direct toxic effect or toxic metabolites.

The purpose of this study was to evaluate the effects of nitroglycerine-induced hypoten-
sion on the hemodynamics during isoflurane-N20O-Oz anesthesia in dogs.

Hemodynamic measurement{left ventricular pressure, aortic pressure, pulmonary wedge
pressure, pulmonary artery pressure, heart rate, cardiac output, maximal and minimal
dP/dT) were determined in 8 dogs at 30min after induction(baseline values), 15min after
isoflurane-N30-O, inhalation(1 MAC, FIO; 0.5), 15min after intravenous NTG administra-
tion and 15min after the termination of isoflurane-NTG.

1) At 15min after isoflurane-N20O-O, inhalation, left ventricular pressure, aortic pressure,
maximal dP/dT values were decreased, and heart rate was increased significantly compared
to baseline values, but pulmonary wedge pressure, pulmonary artery pressure, cardiac
output and minimal dP/dT did not changes significantly.

2) At 15min after N NTG administration, left ventricular pressure, aortic pressure, pul-
monary wedge pressure, pulmonary artery pressure, cardiac output and miximal dP/dT
were decreased, minimal dP/dT was increased significantly compared to the previous va-
lues.

3) At the termination of isoflurane-NTG, left ventricular pressure, aortic pressure, pulmo-
nary wedge pressure, cardiac output and maximal dP/dT were increased, minimal dP/dT
was decreased significantly compared to the previous values, but left ventricular pressure,
aortic pressure and pulmonary wedge pressure were lower than the the baseline valus.
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dzEIEF 9 AE/E AHEEL B F Ao
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NAGE S 29848 AAESE & 1
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IBM personal computer$} SPSS
o] § 8]
Wilcoxon matched pairs signed-ranks test® Al
SR pgol 0057 TAS BAR A7t e
Aoz AT LE AZAE BFs BFEH
22 EAsFE

TAREE

(statistic package for social science)Z

dezn
L AN494s dEdete) Wk (Table 1)
FAAgre 1A A 1665+ 14.1mmHg,
isoflurane ¥ 3ol 144.3+222mmHg=® Z4 st
931 (p<<0.05), nitroglycerin ¥ Foll= 1041+
21.0mmHg= 7142 ¥ (p<<0.05) ¢} isoflurane ¥
o 3 (p<0.05) A3t Nitroglycerindt
isofluraned 293 Fot 1600+ 17.1mmHg=
nitroglycerin £ wWacte 539 o (P<O0.
05) Z1AZeEGE $3eH(p<0.05, Fig. 1).
dEAge FE571, 37, a4 BF
FAAYGH 2o 2AE B9 isoflurane® nitrogl-

yeerin £ Aol 2+t (p<0.05, p<0.05), ©

Table 1. Hemodynamic changes

& FaANE 78 o (p<0.05) 71 A%
HopE ;I‘:}(p<005 Fig. 2).

2. A7 14 H5HYge A (Table 1)

HAH7|4e  isoflurane FAAANE 53+ 24
mmHgZ 714389 54+ 32mmHgs =ol71 ¢l
21} nitroglycerin £ F]& 2.6+ 20mmHgE
74314 2.9 (p<0.05), nitroglycerin} isoflurane
Z93dE 40+ 18mmHgE  ZE7HtH(p<o0.
05). ol 71AZHRET ¥ AFELE BYy
EAHoz fose gRtH(p=0.173, Fig 3).

A5t H A7 43 v % A& el
isoflurane F9+ & 4% v XA E 3L nitrogl-
yeerine 7], 37 L BT LS 23R o
(p<<0.05, p<0.05, p<0.05), X1 E& F9 &
A58 o (p<0.05) 37 g BA
FostA etk 71 AL} ¥ ZEy
deato]l 2 (p<0.05, Fig. 4).

3. AutESse A2 W3 (Table 1)
AAEd RREF ] AAGH A 3268+49.1
msec, isoflurane T Ao 377.8+ 56.7msecE F

_ﬂa irt

4 -lOl'
e jo 2
fu Flf

N

Basal After After After
Isoflurane Nitroglycerin Termination

LVP(mmHg) 166.5+ 14.1 144.3+ 22.2% 104.1+ 21.0*# 160.0+ 17.1%%
Aortic pressure(mmHg)

Systolic 163.6+ 17.2 140.9+ 20.1* 950+ 17.5%% 1294+ 12.7+%

Diastolic 1164+ 21.3 100.7+ 23.6* 62.1+ 22.0*% 99.3+ 15.9*%

Mean 137.9+17.2 118.4+ 23.2% 74.7+ 20.6*% 1111+ 15.7**
PWP(mmHg) 5.3+ 2.4 54432 2.6+ 2.0%* 4.0+ 1.8*
PAP(mmHg)

Systolic 25.94 5.9 23.8+ 4.5 194+ 4.5%% 21.94 4.5%*

Diastolic 8.3+ 16 7.0+ 1.9 5.5+ 2.3+ 7.0+24

Mean 145+ 2.7 12.9+ 2.6 10.9+ 2.8+# 12.8+ 2.6*
Cycle length(msec) 326.8+ 49.1 377.8+ 56.7* 397.24 69.7% 348.1%+ 67.5
Temperature(°C) 38.5+0.9 384+ 1.1 385111 385+ 1.1
Cardiac output(L/min) 3.9+ 09 25+ 1.1 2.1+ 1.2% 2.6+ 0.9*
dP/dT(mmHg/sec) 5116+ 1481 4103+ 1809* 3217+ 1375% 43824+ 1257*
—dP/dT(mmHg/sec) 4179+ 1476 3824+ 1758 2786+ 1417*% 3470+ 1294*

Values are mean+ SD

*p<{0.05 compared to previous value
#p<0.05 compared to basal value

LVP ! Left ventricular pressure, PWP . pulmonary wedge pressure,
PAP : pulmonary artery pressure
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7489 0 H(p<0.05), nitroglycerin  FAFANE 3 | AAE S} vl mate 2o 7} 912t (Fig, 5).
397.2+ 69.7msecE Aol 7} flA ot Isoflurane ni- AL 7| AAH A 385+ 095, isoflurane F
troglycerin £ & F9¥¥ FlE 348.1+675 o} 3.4 384+ 1.1, nitroglycerin o] o] 385+ 1.
msecE A2dFHEo EAZCEE FosA & 1%, isoflurane# nitroglycerin 9% o] 385+ 1.1

VP(mmH
ZOOE. - (rr_-][r]-..gz - - - - [ - em e e n
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BO- o e - -
0 L 1 L
Basal After Isoflurane After Nitrogiycerin After Terrmination
Fig. 1. Changes of left ventricular pressure
* 1 p<0.05 compared to previous pressure
# . p<{0.05 compared to basal pressure
Pressure(mmHg)
200 - - ST e e e e o e
150k e . _Systolic pressure
100
50 - -
O 1 i3 1 (|

Basal Atter tsoflurane After Nitroglycerin Recovery

Fig. 2. Changes of aortic pressure
* 1 p<0.05 compared to previous pressure
# 1 p<0.05 compared to basal pressure
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=2 Rzt gdrh o 25+ 1.1L/min® Z4dds A% HGgot &
ARo 2 #odA ¢k, nitroglycerin Fof 39
21+ 12L/min2 SATH o7t gldou 14
e Hasde dA43] ZasAop<o.

4. etz 2o Ws(Table 1)
714 e ol A 3.85+ 0.9L/min, isoflurane ¥ &

Mean PWP(mmHg)

8 - I — - e e s — - - o
6-—-— L e e J—— -
4—_-.“.__.%._.__..._.___. —_— N p—— - e —— v ——— iy~ -
. #
o e R T RIS e
O i 1 1 1
Basai Atter isoflurane  After Nitrogiycerin Recovery
Fig. 3. Changes of mean pulmonary wedge pressure
* 1 p<0.05 compared to previous pressure
# 1 p<0.05 compared to basal pressure
Pressure(mmHg)

35 T £ I s e e+
b T L )

20 [ e e =T e -
Systolic pressure

10F ==

Basal After tsotlurane  After Nitroglycerin Recovery

Fig. 4. Changes of pulmonary artery pressure
* 1 p<{0.05 compared to previous pressure
# 1 p<0.05 compared to basal pressure
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e dP/dT(x1000})

Maximal dP/dT

Minimal dP/dT

I 13

- 6 1

Basal After lsofturane

After Nitroglycerin

Recovery

Fig. 7. Changes of maximal and minimal dP/dT
* 1 p<0.05 compared to previous dP/dT
¥ 1 p<0.05 compared to basal dP/dT

mmHgZ 57189 2.0 (p<{0.05) 71 A e} & =}o]
7t o (Fig. 7).

Ha dP/ATE 71 A3 A 4179+ 1476mmHg
/sec, isoflurane ¥ Fof 3824+ 1758mmHg/secE
2ol 7k 1% 2.1, nitroglycerin 5o 4] of] = 2786+
1417mmHg/sec® %718+ 2 (p<0.05), isoflurane
3 nitroglycering 9 FolE 3470+ 1204
mmHg/secZ 7439 2m (p<0.05), 71 %48 9}
< Aozt Rl (Fig. 7).
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Isoflurane= halothane®] W} enflurane®] B3] A

2 dAZRT Ao JEBA Y MAE 4T
°ﬂ e B uE th¥ste Gross®E 4750 A
4 BAAA isoflurane VHHF AAEY A
58 270 YEIES B vhd AkenTY e
isoflurane®] A @A N vX= FEFE F
A7 Ay gaAGgS HF FHEL Fas
v Aekg, duted dIwEY 52 e
ASE HolA ety ¥ u8tdvh Horan$ 20 2
Y MAC3}2] halothane, enflurane, isoflurane
wpEAA Ak, dEUeh e 43 HEFS
Al ¥ &% wstg JeiY dpaTE E £4
ulZF Aol ¥l isoflurane WA A3 A &
AP B3P0 m, Merin® Basch?” & 1%
Z(2MAC) ¢ isoflurane "FH A A F = (IMAC)
g Hd 9%, AaEd F44 pdTE €
RS AL SHAEYGE A Frrsid e
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<, B9, A dP/dTA = ANAA ) €& ¢
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ql ouq9)28)29) A HEBA oA o] AF_ e g
5o EAZ A8y NTGY 93 A¥Y =%
Yol d7H 1 YT}V GNPE F2 B2 FY
BZaA7 & vtEd NTGE 223 #3389
7t ARSI AU R AAE {FAFE LA
A AEHE do7n 9377 Fob bz dol

oldta FEAA Y 1 AR BAd0] glovt
g rtFAEA dEALECE AP K=} o
< F JoEz ZAEy 9 FEAY B85 F
< He¥o oA = AEY v HE
P& 4 YUiTBw) B =T A isoflurane
#F NTGS /\]'%5}01 AEee 11—521’ o9

IsS -‘r_’ra}%‘ F A+
Endrich510& 229 #2FFd 7]
g el i NIGETDE #2
3 SNPHET} outflow B#2 F 597} “?i
2 AN zZwigle]l A AT AFLo
TAS RN GERATE FEE 5—7—‘1144 ¥
FE F7MANZTE Bt NTGY 88
Zre] iz 71HL 2 EEHA AR o) Le-
vinE3Ve] R osd NTG7 #4838 4 &
A< prostacyclin(PGL) 9 ¥HIE A=F3vix
3t e Schror$%2& PGL7F 4% $3L o
At EH77F Aol AV FAA] FEALE
AFAE & doin Rastgch

FPI
Wy O
L

Oft f‘-,-:
rL T S 1o

T

i
—-4..44
=

. ooX :ﬁm(‘
g

NTGS €984 Rt BEEBA 8 4
o A=A A, 49AL 5 93
=33) 0.

oy
2
'R
y o
it
ru%
O
_\‘i
Te
oy
.ﬁ.
}..
s
[
)
=
rulo W) nk:

| 1”‘ {Qu}%%h} A B# A
'5‘}%‘?}1)34) NTGt preload9+

o Wl o o > ol yg T 2 oo

o B R4 ot B we or
r>~
B~
fo

adrenerglcﬂ% ]
wa]ste] o] 2 o]
2auh=22
Colieyt Sivarajan'® 2 halothane v} 3ol A1
AEY SeA 2 SNPAHEA] H o} AFe S5
S ZAAFE W NTG AHEAl A8 8/7%8
Z7kA191E o7t YT P, GoliaFl0&
halothane #}8 % NTGE o] &3t9 AEYE &
=3 AL NTG7 40l g3 ¢AEy Fo
A2 BEIHI Yn AZHE FHd E/RTFS

- 322 —



isoflurane A ¥#, SNP, NTGO|
ol & Ziga FEA AEBAAC] HIE AFES
23} cardiac index?} SNPo| #]38] NTGY isoflu-
rane A vty FNA A8 LI ANER
Aol BE FolA #AI}ALE BusATh

B =2dAe 71A3H e deE 385+ 09
L/minf A isoflurane v} ¥ H&stg oy B4
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