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Effects of Intermittent Inhalation of Nitric Oxide on Plasma Nitric Oxide
Concentration in the Systemic Circulation

Eiichiro INAGAKI

Background : Inhalation of nitric oxide (INO) plays a role as a selective pulmonary va-
sodilator, and improvement of oxygenation has been used for patients with pulmonary hypertension
and acute respiratory distress syndrome (ARDS). Intermittent INO is monitored clinically to re-
duce any side effects and to prevent a ventilation-perfusion mismatch. Although inhaled NO has
been considered to be rapidly oxidized and inactivated in the pulmonary circulation, it has recently
been suggested that INO influenced by NO dynamics in the systemic circulation. Therefore, it has
been proposed that repeatedly administered NO may affect NO dynamics in the systemic
circulation. Therefore, we present the results of direct measurement of plasma NO concentration in
the systemic circulation with an NO-selective sensor for in vivo measurement during intermittent
INO. METHODS : An NO sensor was introduced through a 5 Fr sheath into the carotid artery and
the left femoral artery in anesthetized pigs (n = 7). The tip of the NO sensor was positioned in
the aortic arch and the left illiac artery. NO (1 ppm) was inhaled through an INO device from a
respirator. NO was inhaled four times intermittently for 15 minutes with an INO rest phase of 15
minutes between inhalation period. RESULTS : When NO was inhaled four times intermittently,
the base-to-peak changes in the plasma NO concentrations in the aortic arch and the left illiac
artery were observed reproducibly in both regions (respectively, first time : 0.9+ 0.8 nM, 0.1+
0.9nM, second time : 1.4+1.0nM, 1.1%1.0nM, third time : 1.1+1.0nM, 0.5%1.0nM,
fourth time : 1.5+ 1.1nM, 0.7+ 0.8 nM). There were no significant differences in the base—to-
peak changes in the plasma NO concentrations between in the aortic arch and the left illiac artery as
well as between different NO inhalation repeating numbers. Heart rate and aortic pressure were not
changed significantly by INO. CONCLUSIONS : The change in the plasma NO concentration in
the systemic circulation during intermittent INO could be measured stably by the NO sensor. The
plasma NO concentration was shown to increase reproducibly during the intermittent INO not only
in the aortic arch but also the illiac artery of the more peripheral circulation. Thus, it is suggested
that the plasma NO concentrations in the arteries during the intermittent INO increase reproducibly
and that inhaled NO affect the NO dynamics in the systemic circulation. (Accepted on October 22,
2007) Kawasaki Medical Journal 34(1) . 47—56, 2007
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NOt v HDONOIWK T 2EEICOWT



50 N R A & RS

AHF e T, 245 pA/nM DL 1
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(EREBAR) (SEXEIAR

T4

FEETHE 70 Fa—v
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NI 2 V2 Al L 72 NO W A 268 % 4 L
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Table 1. FEREE/ ST X —% (0 =7) | THEROEEICB VT, WAKMBORL, B L OEEEMICHES

RN o7,
1EH 2EEB 3EAB AEH

B BTH BAsaEs BTH BARRES R TE BAsE BT
DA% (/5) 15731 15227 157+31 16436 157431 157+32 156=+31 158+32
YA EE 125+15 125%15 122+15 12014 119+13 119+14 117+18 11713
(mmHg)
HEERHA M EE 7216 71+16 72+16 6815 6714 67+13 68+12 65+13
(mmHg)
(!rgmmﬁiﬂ)mﬁx 142.3+20.8 1435+16.8 136.3+16.6 139.2+23.0 136.5+19.2 139.3+20.6 134.8+21.2 138.6+=18.6
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74+ 29 pmoL/L THEZE I 2 dh - 72, £NO
We AR I2 BT 5 A H O NOx i B i,
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LT, BlkiihoNOERE2E=—F 25
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H5.
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Wi EhTwhdhorz, RFRTHWKIRE
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% OB FEBR T A NO 2GR 7217 T
{, HIEBROIMATEIE, NOBEICHEL 5.2
LEAIRENTE NP2 NO DWW ARE -
RE—V, REEIZE o TiE, BYELEEN L
F5 % MHd NO %3, IGO0 MATENE, b
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KA INO 25K 58 % % — 7w b & L7z
FBEELTHATAIEPWIFTE S, 5L, &
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DNO DIFAETLHENRANOZ R AT 5 2 &1
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03030 PR B ARIMERR 22 LB W T
&, BIMICX T 2EBEE LTOBE2L D

NOWZ AEE LAY — 2y ba—L§
HIENEREIIRLEEIOND,
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HNOW AR CTLIHBICAEREER L, 4
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ko INO O ERIRI 2 #3T C & D EA~D B
FEWEZZ SN TB Y2, KIFEOKED
NEFBETDH o7z, % NO WA # T YU #
ME - IR MECEEREE R L, 4\
NOWADMIZb AR LR EIT D o7, NOW
ADPRIME I RITTEEICOWT, ey Vax
KU EEE O NO (60 ppm) Z WA &4
oML, RIE, RESEEICENT S
ERMESINTEY, NOWAMHERIREIZS
ZHWBIZOWTIE, 4%, WANOREEL
LB NO R & OBRD S b MK
HTAULEEHLEEZLNDLD,

INO X, ARDS % EDiMEHRE*ET 5
FRIZBWT, BELLZUETLIZEFMSR
TW29%, ZoFE L LTid, RAShZ
NO 2SR DB HMifADOAIZHEL, Lzdi-
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N OWEAFF ] D BYIR ML A AN A B e 2 ki
BN D572, FOHEE LTI RE)
MhMAEEZ AT AIMEET VTRV L,
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FTHEVWIWEDLHVW, ok LHITIIER
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NO #E A &4 5% 2 & THRAF D NOx (NO
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5, NORBEWTHAHNOxIE 529 AL
FNOBEZEAIIE, WMDF —F—ThHhbD
WZxF LT, NO & 2%l % 3 2 Ifil * NO &
EEAEMOF =5 —ThH, WMEZEOMIC
BELVWENH D, &SI NOx i, 5
N R 22 &SRR 0 NO & kB kD b
DOEFTRL, BYUPIEAINLI ORED
HAH. T/, NOx ZFEICERFBIZHM S, #
OPWITEEEHTH S, T D2, 1ppm D
NO W& A Tld, Ifiid NOx I A ZICE(L L
TholtbDE#EZ LML, Broere 5% I3,
RN EZ LRI, BERMAERDT, B imEHR
MEABIC LA ST L2EEICNO A EEEM
EHECH H NG-nitro-L-arginine methyl ester %
BRI H 5 LT b IR NOx O E B 7%
AL TRE ol L2 MELTWA. L
PS5 T, NOWLAIZHE S i/ 7%= M H NO o
AL MRS L iR NOx (HEANEE 1 +
v, WA YY) BEOET, iYL
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WFge TR V72 NO & ¥ H I3/ 7 NO & g 28
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X
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HEBRT A-012MP X bAESO Y VigE
ZUWET S EHEIREINT VB, KIfZET
i, Mihx PAEZOE ViBEOZEALIE, 40
DNOWAZBLET, 0~0.3% L EHL S %
bDOTHo 7.

b W I

8] % B9 NO WL A2 BT 2 K46 Bt @ NO i &g
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NO W A I D BRI NO 81 E A 02 IZFED
LT, MARBMNOWAILBNT, MASH
72NO ZSHHME b - T, MifhR%E & THhIE
RONOBIBICHE L RITT I L2522
otz Sk, BHEEBICBWTHKRINO
479 9 2T, NO & »HiZ Xk 2H ki NO &
BAER)TNVE A LATEMT S22 LT, BEkE
LTOEZRENSHIBHINLI b DLEEZ LN
5.

i B

AWFIE % IR E N2 72 & T L2 IIGER KA
EHR THRo/NERRERESE, BEECGE,
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