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:bmﬁUtUV@%%3V7547VX,

M 55 AN

& A B =
R R K
=B IE KT #&

= &

s~u R T OREEERAICS L T= e
7YYy (LT GIN) o#lkNES 21TV
DOLMER~DOEEL LR 7747 v A
RIOMB DA RETHEIC > TR,
GTN 4 ug/kg/min OFFEH51c X v FHEINR
IE, DfAHE, FOBIRES X OO IR Mg =
OEERFEAL ER D, BERMKEITETHENL
fo. —H, MY v/ VIRARIC X B BERIK
B LhOLEIREZ L SEH Uik > 754
7 v Aix GTN #5CETFEA 2~ L. UEX
» GTN 52Xy 1) MESMTEERAHIC
Y7 RTBIL, 2) MBROBIRAE B 5
NENRBIRT L 75347 L 2DOHEATERL
unstressed blood volume DOIEINTH % Z & AR
wXhi.

3 U &I

=Ftm s Yty (glyceryl trinitrate, LL'F
GTN) %Iz U &+ 5 HEKMNE, BB ami
XD BOEREROEDEL LTHERHIAT
X7, FLTESFE, AC A1 SN2 FMBRENE
FIRME MBI Tbh b X 5 ->Th,
BRBLOBKRICKT EEEIZRbR T gL,
Bic#d R GTIN I hs Lotk ->TL

*REBALE R R IREEF B =
HRES L E R R AR E

HAE
ELL

TREILOWT

*

*

*

* E R
H

b e

Bt =
&

%k

2R

k, ToFERBEIE—
Mo T B,

GTN o {F R O AR 8 P18 5 O g (F
HThy, FRCTEIROINE & #IR% D IRR LT
EThHBHEINTBY. 205 bEEBIROILE
B L TR %  oWEL D 515, Thick
L, BIRFBDIEERIZ D\ Tid—fi%ic venous pool-
ing (MRHEIRMETE) R % Lo iR
T 5D, ZTOFEMIOGTIRRBTHDO S, %
V. FZTHAFINE THRE LT ERLFESY
AV, =bhe 7Vt o RETICET SERR
DA77 v 2O EERMEEDOEIC
O TIRENT LIRS & inz 7e.

V] &

EEO 1 BRI Ry b AL EX — VKEE T I
PRI 21T 72 » MR R 12BR 25 G & L7,
AU R AL EZ = 30 mg/kg B EEIRICES
LREPIEE LIc1.2—1.8% vt o L BRI
TATMER S TICREER 2Ty, Bkl %
LRFRE 2 40 mmHg FIEIC & 7o PR M AE
% 120 mmHg BEICF - 7. ERBEIR L v 4
RY¥ A2 8Fr OB T —F N EIEHABIRE CiF
ALT, BRMEZEEL, FoEKBERIY
FkDH 7 — 7V ERRIEE T £ CTHALTXEH
FREED BEIE 21T - 7o, AARRREIIRE X G KR
PRICHFEFEOSD =2 v— a3 v BTV EIMERE
Bz BEfE LEDNRM X v i UENREI L v B M & 1T
~1o. FHHEFEBKER > ~< 10mi/kg D

BrlamEy, BICEASA
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Infusion

pump Cuvette

Photo
detector

densitometer Y-ray detector

M‘lr@ Const. rate pump

Potentiometer Magnetic

& stirrer
Servo motor

Controlled
pump

EXPERIMENTAL SYSTEM
H 1 SEEREIEBE X

Fe Y > 7 VIR & GV SERRIRER & D #9204 6 CHRTR
L, Zo#ix 1mi/kg/hr OFFEY 7R &~
Ny v (2.5mg/kg/hr, 72721 5mg/kg &I
#5) XUty s m=v 4 (0.05mg/kg/hr) »
Rt 5 aiT-7. E6ic GTN oih b Z off
XD VAMMTE L Tk 1.
BAEROE * S LERAEZN Licrd. <A
ymarvta—4, MK F—"—cEBT K
mat, = Lkl EIRAD Ko 7o 3Ficx
% closed loop system (2 XV, @i/ & %77 -
THAHAEREIA MK EE—E (§ 50ml) (<
HeFE XD X o B S, Bl ERED £
> 7’1k 40 ml/min OEECTIEBTH Lo L1,
MBIER MK E (ABRAMEEL* &) X %Cr T
Z -V LIcACARMBROFARE L, FAIER
B PICHHIA AT VB vy =h o i —
CRBCEPE, KB i TEEAICEIE Lz, T4
HHLIERMEKEOHEMNEE £ TV ED T LRI
KROFHREIC L > TR, TODHI2F0.53 Y
¥ a2 l) =07 LFRIMER & #5 Lo EL
b IMKE & SRR DI, TR Iz DL T
EXERT7, 8RR Ihicv. FLOEREIE,
FLOLHROHELHLETT . OIAHE
FOHRLEROEEDOEIEZA > Fy 7 =07

) — > (Cardio-Green, #—83E H5i) # T K
IR~ 20 A LR SMBIR 813 o B i TF% =
Xy MEKEET (Erma Optical Works, #50) #
RVGTHIE LIcBEA L2 68 H Lz, KEMmE
IO E &P HEFIRIMEL & FH L.
Ihic~~ b7 Yy MEE MBEEABE XIS E
ICEfmm (150 ) LIEL, i b L IcBBERE
KDy oA ~—DRERACTEHL
Fo 10,
I1t=2.1Cp+0.16Cp2+0.009Cp?

ST It IBEREEY Cr BMEEARE %
~T.

FEERFETa L br— b LTHREY V5L
10 ml/kg #1055 TzE L, &7 =& Df%
REZE(L 8 50 1 IR L7c. fEv € 1 REfH)
Pk, REOZEEFHFDL, GTN 4 pug/kg/min @
5217, BORKOARE ) » 7 VIR AT
BT 1R 0 7 — Z5Hl & 177 - 7o,

& #

B o EROEE R R OEIREOZELE b
L=y 7 2T 2 LORHEMEE T L& W CRENT

EiTofc. TbbMEBIIMMERER &L MEER
EROLEETS L, Thidftcblzd, dhis
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CVP

volume

L I

dPv_ 1 dVvv

aev_1 dvv 1
df “Cv'dt Ty VPVO)

B2 ~v27 20 VHEEETVEEERI
1/C, T, ¥EEFX 1/Con, TERINS.

viaRy PTERINERK2DOXSRETFTIVIC
BEWZ THBZENTEBY, ZOEF LD
MEER Licwy 7 27 = LM HERNIZ, £
Bric X - T o o dslEE 2 RN B kT T
T4 T IR TENERAR. Thbb

dp,_1 dv, (P,—P,0)
dt C, dt Cy 1y
fefiLz 2T

dP, : #IREZL

Co:lfREa 7547 2% L 3 fam&E=
FIAT VAR, BEPEREL M ELE 8910,

ACVP
-y

0“}:@;

infusion
(0] 20 40 60
min.
*: P <0.05

X3 #mwamREo BRnKE & HLBIREZ

7y - Guyton 5D D% stress relaxation,
delayed compliance # EERICE L 5 HigHES12),
P,O : #%E AT o> Bk B HA{E.

ZZT P, V, 3WRERTLONLAEBETH
v, Cy, ny XK. BIRAROILFIFA4T7 2
FEIIRFRD20—60f% & Vb TR YY), BRFDO
ALFITAT CRATIBIFERALY 5.
#HEMEoHEIE Student T-test L
paired T test #H\TTr\, p<0.05 I THEL

Vy ¢ IRTEER MK HE Lic.
1
before GTN infusion during GTN infusion

BV (ml/kg) 76.840.2 77.5%+0. 2%
CBV (ml/kg) 26.110.5 22.5+0.3*
MAP (mmHg) 125.142.4 115.742.3**
CVP (mmHg) 3.940.1 3.440.1*
HR (//min) 156.743.5 167.5+3.2*
CO (m//min/kg) 111.843.1 96.7+1.5*%
TPR (mmHg. min. kg/ml) 1.140.1 1.140.1
COP (mmHg) 17.24+1.0 17.440.9
Cvas (m//mmHg/kg) 6.5+1.5 5.4+1.4
7y (mmHg. min. kg/m/) 7.843.5 5.914.2

means+SE **:p<0.01

*:p<0.05
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& R

Flic GIN BEFIHEDOEAT A -2 OB L%
=T, GTN ofF#IR#E S IC L RIERMLKE
FETO EREEEZR L. —F, DIAHE, F
BEIIRME R R OBIRESBEOZ TS L2fl
TETL, hOEROKE S BEREICHED L.
F o OBUI B EICHEM, REMES, mRB
BREBEIRETH 1. BV v S LRATIC
X o THBCRERLIKE L FOBIREZLZX 3
AT, BMERHETERTIE=Z v b — LEE,
GTN HRlicEEZFE DR\ D, WK T 2 540—
60737122 GTN B CERNIZHEEIC KT H I
LT3 Enbhd. PO FROLEIREDE
EMREHERICEEOEZLZZ DR » fond
GTN BHTRoRkE{ Bk, Ehtka v 77
A7 R Cy, BIEZ 54T 2 ny DIEIZE
BERBDAEI -, C ZLFITHRAEEZ
~L, EinT b0k

% 2

GTN ofbic L s MELRIT—KRICED B
T\ 50, FOXRRER L SHEE TRV GTN o
fERIEX cGMP %%/ L ImEFiE g Th 2
L3h, ELEREEOTED b AITEHIRZROIL
BOBNRADINEL Y b RKEESIRTWLBY.
L ANKEME DOHLE & A venous pooling &
Migh 2B r0 b0 eRiclfiEzdiel, bT
2iZ Mason L0HEEHLBZDOARTHB. HH
i* GTN ETF#5 Tt Mo venous tone 73 F
NHEHRELTRY, DEH I CHERETIZZO
WX EGIH L CHIRIBEZHBLCLDOMIZ LA
EThBH., —JEERSH B Lic Mason HiE[E U
#HE DT amyl nitrite WA Tz LA
venous tone [IHHBHEDRT5. SEDOEK~
OEEBETIRPROBEERENEE BT 5742 GTN
5 X RIEIR, Bric#IRRiIcmEo s 7 b
I slcZ biFEbrnndbvz b, Lo Lk
RABDIEEDOFHER, RE=Z 7747 AT KE
{BTHAH EOTFHRICRL, 27747~
AZEERELERSITL LAKRTHEHRAZTR L
7o BRI 2RO0EIRENCZ{LE GTN
BEHTOPKREL, RE=2 VT F74 7 v 2ADIE
TERBL.

FOBREDET L2 L 7547 v 2ADETIE
EZ2OWTHE, FOBEBROBENPETICE I
X951, RE~OMBEOES & BT 5700
tEzohlc. FRMBEOEMEFRKHIED 6
nkea vy 7547 20K TIE, Wbwb
unstressed blood volume DOHENZRET S D
LEz bRl SEIOER 2 DERTIE, FOEIR
FEDfEXE T  BRMEEDOEAICHE 5 FOF
REDCZELE B2y 54T v 2AREH LT
505, ZoOfFREPOERTEEE (MCFP) 26
zohtca o407 oL I <HELTY
589 L LAass MCFP ofaxtEr b b7
WicHEGEOERT — 72 61% MCFP L= o7
FAT AN GENNDS VbW S stressed blood
volume, ¥ X {8 unstressed blood volume |3k ®
L. A X ERGICSEIO R CIERER & 17
5 Lidfho st ER,MN KX L, MCFP 2k»
T=br 7)) vOEREHZHET 128
BB, ZORIEOCTREBROMEIFFIoND.

¥ & O

Nat R T OMBER RIS LTHER= F
v 7Y w ) LSRG, EOBRMEOEHIKRA
HEERERD=2 V7747 v 2ADE T ER AR
bohte. TOEHE L THERMKROFES s R
wIhie.
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THE EFFECTS OF NITROGLYCERIN ON VENOUS COMPLIANCE
AND BLOOD VOLUME DISTRIBUTION IN DOGS

S. Hashimoto MD, T. Natsuyama MD, K. Shigemi MD,
E. Chihara MD, T. Kinoshita MD, Y. Tanaka MD,
M. Miyazaki MD and T. Morimoto MD

Department of Anesthesiology and Physiology, Kyoto Prefectural

University of Medicine, Kamikyo-ku Kyoto 602, Japan

12 Splenectomized dogs were used for the
study. Arterial and central venous pressure
were monitored continuously. Cardiac output
and central circulating blood volume were
measured by dye dilution method. Total blood
volume was continuously measured with
51-Crlabeled red blood cells injection using ex-
tracorporeal shunt. Each variable was
monitored during and after the infusion of 10
ml/kg of lactated Ringer’s solution, with and
without GTN. Venous compliance was obtain-
ed from the change of blood volume and central
venous pressure during the infusion.

Result: The administration of GTN does not
alter the total blood volume and cardiac outp-
ut. While central venous pressure and central

circulating blood volume decreased significant-
ly. The change of blood volume during the in-
fusion showed that more amount of fluid remain-
ed in vascular system in GTN group. And the
venous compliance decreased slightly.

Discussion: It is likely to say that the venous
pooling after GTN administration is caused by
the increase of venous compliance. However,
in our present study, venous compliance which
obtained from the infusion experiment did not
increased, but slightly decreased. These data
suggested that the administration of GTN in-
creased the peripheral unstressed blood volume
space which does not contribute to
transvascular fluid shift nor venous compliance.

Key words: nitroglycerin, venous compliance, blood volume
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