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Influence of Nitric Oxide on Hemodynamic Changes Induced by Intravenous
‘Administration of Hypertonic Saline Dextran (HSD) in Anesthetized Dogs

Masahiko KOHNO

A small volume of HSD has been shown to improve circulation after massive hemorrhage and
severe burns in human and animal studies. Common findings after a bolus infusion of HSD are
rapid restoration of cardiac output and an improvement in peripheral circulation. Some mechanisms
by which HSD increases cardiac output have been proposed : intravascular volume expansion
caused by a body fluid shift from intracellular space, dilatation of blood vessels, and increased

cardiac contractility. However, the exact mechanisms are still under investigation. In the present
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study, we examined the influence of nitric oxide (NO) on hemodynamic changes induced by
abolus infusion of HSD in anesthetized dogs. Twelve mongrel dogs were divided into two groups |
The L-NMMA group received L-
NMMA (1 mgskg) in 100 ml of normal saline for 30 min, while the control group received

a control group (n =6) and an L-NMMA group (n =6) .

only 100 ml of normal saline. Before and after infusion of L-NMMA, hemodynamics and cardiac
contractility using the left ventricular end-systolic pressure-volume relationship were measured.

Then, a bolus of HSD (4 ml/kg iv) was given to the groups, and hemodynamic measurements
were repeated during the experimental period  before HSD infusion, 30 sec after the infusion, 1
min, 3 min, 5 min, and 10 min after infusion. NO was also measured before HSD infusion and 10
min after the infusion. The infusion of L-NMMA increased systemic vascular resistance (SVR)in
the L-NMMA group significantly as compared with the control group. Other hemodynamic
parameters including heart rate (HR) , blood pressure (BP) and cardiac output (CO) were
similar in the groups. After the infusion of HSD, there were no changes in SVR, BP, and CO
between the groups. However, a significant but small increase in HR was found in the L-NMMA
group. Cardiac contractile changes in the groups did not differ significantly. The sum of nitrate and
nitrite concentrations in arterial blood was also insignificant between the groups before and after the
infusion of HSD. The present findings suggest that NO may not play a major role in HSD-induced
hemodynamic changes. (Accepted on October 30, 1999) Kawasaki lgakkaishi Z5( 4} [ 297 — 306, 1999
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FRELL. LPL, Shodiay 7281
% HSD o A ERMOER & LTid, mA
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rochloride (10 mg/kg) # % iE %, pentobarbital
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B r—7T v EdE L TABRREE &
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(Nihon Kohden : TP-200T) (Z##E L THT- 72,
LDIHEERNEO D I8 T M7 o —~
(Transonic Systems . Flowprobe # 16A52) % K
B IREWMAMICESR L. FALLEEE -5
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- K LR

Table 2 |Z L-NMMA #% 5 §j (pre-infusion)
F ¥ 5% (pre-HSD) O ERBIREIRENZ L%
T L7:. L-NMMA BETIZ SVR " EIZ LA L
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Of:.
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O— I ED160%I23E L7z, 4 lcBd L.
L-NMMA 232> ho— LEICHE L TR
EhTHiNT 2O %70, HSDikS 3
SFURBOZE{Ea Y Fu—ABERLTHY,
MEEBIcE* Rk o7/ SVRIE, miEEE
L HSD#51o kX h 2fomA L, HSDH#%5 1
FHRICREE L) FOBITFAIIa a0
% CHEE L. HSD 540 SVR O (LI
M TELREOL -7, EDVIITREEL D

Table 1. Hemodynamic parameters and cardiac contractility values under the pre-infusion condition of the control and L-

NMMA groups
HR mBP co SVR £ov £ dP/dt max ESPVR
(beats/min} {mmHg) (lfmin)}  (dyne - secfcmi) {ml) (95) (mmHg/sec)  Ees {(mmHg/ml} Vg {ml)
%"r’;fj;" 1467273 1124+ 188 27 +1.0 54707 £3110.2 302+ 7.0 301 £13.6 1925.5 £ S65.0 7.8 3.1 -42.8 + 33.8
'“'G”r';‘rp“ 1433+ 163 1016147 17409 63587+ 40647 252469 200+63 1807.2+4104 81+1.7 -34.4+362

values are means = SD ;n = 6 /group. HR, heart rate ; mBP, mean arterial blood pressure ; CQ, cardiac output ; SVR,
systemic vascular resistance ; EDV, end diastolic volume ; EF, ejection fraction ; dP/dt max, maximal rate of left ventricular
pressure rise : ESPVR, end-systolic pressure-volume relationship ; Ees. slope of the ESPVR : Vi, volume axis intercept of the

ESPVR.
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Table 2. Percent change of hemodynamic parameters at pre
-HSD from pre-infusion values in the control and L~
NMMA groups and p value of cach parameter between
the two groups

HE mEP co SWR
i ) (%) (3}
ccf',glj:' 101+8 35 =1 105+ 14 92 418
Lr:r:r 945 104 £ 10 896 =10 W =8
e 0.1z 013 0.23 po4 =

Values are means = SD;n = 6 /group. HR, heart rate;
mBP, mean arterial blood pressure ; CO, cardiac output :
SVR, systemic vascular resistance. p values were obtained by
nonpaired t-test between the two groups,

HSD #%5- 3 9121213Z10% L/ L, FO#E4
Wi L7z, EDVOCh b0, WETE
Do,

ESPVR % Wiz oG (Fig. 2) T
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Fig. 1. Percent changes from pre-HSD values in heart rate (HR) , mean arterial blood pressure (mBP) , cardiac output

(CO)} , systemic vascular resistance {(SVR) and end diastolic volume (EDV) . Values are means + SD. 3k :p

< 0. 05, control group v.s. L-NMMA group.
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Fig. 2. Changes in slopes and volume axis intercepts of the end-systolic pressure-volume relationship as in the text.
Additionary statistical comparisons were made by comparing end-systolic volumes measured at ESP of 90mmHg in order

to confirm the ESPVR placement. Values are means = SD.

Table 3. NOjy and NOy - CO values under the pre-infusion
condition of the control and L-NMMA groups

NOx NOx - CO
{ emol/1) { emol/min)
Eantrl 107+26 215 +95
Group
CRMMA 10.3 + 3.1 19.1 £ 14.7
Group

Values are means + SD;n =6/group. NOx, nitric oxide
derivatives including NOs and NO, ; CO, cardiac outpu.

B, FRIZEIEEZ, 2FESICLB#RED
L7425, Krausz 5235 v FoHIMMMES 3 v
7 &5 IZ L-NAME 50 mg/kg % RIS
ALY 3y ZEEIOECEE T A LA
LTRERBZE, L LZIE7.5%8EH
zHRARSTHEMERMETT22 %2R0
7. THIZL-NAME TNO B4 %2 7uvy s L
THT.5%EIE RO ME LRI 2 MH T A %

WIEERRLTBY, SHOEREREBLT
HAhH. TOX) LRI, NOS [HEZELFE
B ORTRG L 24 R5ORIEDE, b
W iE NO LA @) EDRF 7258 5- L Cv 2 0] e
LlEZ LIS,

Melkumyants 5% [Z 12 L-NMMA & % v |3
L-NAME % 8#HiRIN4Z 5 L, KERB)IRDIE %+ —
Farybve—ib (100 mmHg) L THHEE%
EATHEORBBIRFEDZE(L% in vivo TH
~7z. NOS HIEEOESIZL ) 7EF L0
¥R ATP |2 L & mEHLiR IEHIH] 2 hizA5, i
e P & % L 7 BR ) K BREDAR > 45 12400 X
N, ThoDZ ELEG T, flow
RAVE DB IRILIEIZ I NO ASB85- L s v, L
—arginine & (3 5l ®#FEH @ EDRF A5l 5 L Tw
LZOTELVHIEEXTHWS, SHOHFETSH,
NOx O BIR ML CO & ofEnflid HSD
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Fig. 3. Changes in nitric oxide derivatives (NOy ] and NOy - CO. Values are means + SD.
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Fig. 4. Changes in serum osmolarity, serum sodium ion (Na*) and hematocrit (Ht) . Values are means * SD. % :p
<C0.05, pre-HSD v.s, posi-HSD.
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