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- Abstract —

Background: Nitric oxide, a vasodilator synthesized from IL-arginine by vascular
endothelial cells, accounts for the biological activity of endothelium derived relaxing factor.
Previous studies demonstrated that nitric oxide inhibitor, N*Nitro-L-Arginine(NNA)
diminished the hyperdynamic splanchnic and systemic circulation in portal hypertensive rats.

The present study was done to determine the role of nitric oxide in the development of
hyperdynamic circulations in the prehepatic portal hypertensive rat model produced by
partial portal vein ligation.

Methods: The portal hypertensive rats were divided into water ingestion group and NNA
ingestion group. After partial portal vein ligation, NNA ingestion group and water
ingestion group received NNA, lmg/kg/day and plain water through the mouth for 14 days,
respectively. Cardiac output, mean arterial pressure, organ blood flow and porto-systemic
shunting were measured by radioisotope labeled microsphere methods. Vascular resistances
were calculated by standard equation.

Results: There were significant decreases in mean arterial pressure, increases in cardiac
output and cardiac index, and decreases in total systemic and splanchnic vascular resistance
in portal hypertensive rats compared to normal control group (p<0.01). Compared to the
water ingestion group, significantly increased mean arterial pressure with decreased cardiac
output and cardiac index were developed in the NNA ingestion group. Total systemic and
splanchnic vascular resistance were significantly increased in the NNA ingestion group
compared to water ingestion group (p<0.05). But, there was no significant difference in
portal pressure between the two groups.
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Conclusion: The hemodynamic results of this study indicate that hyperdynamic circulation
in prehepatic portal hypertensive rat model was attenuated by ingestion of NNA. Nitric oxide
may play an important role in the development of hyperdynamic circulation with splanchnic

vaodilation in chronic portal hypertension.
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184



— AR} A AACE B 28 Ao €98 @l nXe 9%

Table 1. Systemic hemodynamics in protal hypertensive rats

Portal hypertensive rats

Systemic Control

Hemodynamics (n=T) V‘Eii;; I(\;Iig
Heart rate (beats/min) 338.1 £16.9 326.9 +18.2 329.3 +£43.7
Cardiac output (ml/min) 105.2 £ 6.5 144.2 £17.9* 89.9 +14.4*
Cardiac index (ml/min/g) 0.33£0.03 0.52+ 0.09* 0.32+ 0.03*
Mean arterial pressure (mmHg) 129.3 + 9.6 111.3 + 5.5** 128.7 +£19.8*
Total SVR (dyne - s/cm®x 10%) 9.5 + 0.8 6.0 £ 0.9* 11.2 + 2.1*

Values are means+SE.,
SVR indicates systemic vascular resistance.

** p<0.01 vs control. * p{0.05 vs water.

Table 2. Hepatic hemodynamics in portal hypertensive rats

Portal hypertensive rats

Mean arterial pressure

Hepatic Control
Hemodynamics (n=T) Water NNA
(n=9) (n=9)
Hepatic arterial flow(ml/min) 3.54+1.77 6.8741.68** 2.92x 1.34
Portal venous inflow(ml/min) 16.61+5.03 29.66+4.27** 11.43+ 2.24*
Portal blood flow(ml/min) 16.40+4.99 1.35+0.80** 3.34+ 2.67*
Portal-systemic shunt(%) 1.35+0.42 95.42+2.73** 73.36+17.67*
Total hepatic blood flow(ml/min) 19.93+6.41 8.22+1.85" 6.25+ 3.31*
Portal pressure(mmHg) 7.94+1.29 17.16+3.17* 16.67+ 2.24
Portal vein resistance 4.40+2.58 4.74%x1.20 12,23+ 3.93*
(dyne - s/cm®x10%)
Values are mean+SE.
** p<0.01 vs control. * p{0.05 vs water.
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Fig 1. Systemic hemodynamics in portal hypertensive rats.
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Table 3. Blood flows of splanchnic organs in portal hypertensive rats

Portal hypertensive rats

Splanchnic Control Wat NNA
Organs (n=T) arer

rean n (n=9) (n=9)
Stomach (ml/min) 1.30£0.47 1.91+0.59** 1.10+0.36*
Small intestine (ml/min) 10.34+£3.26 19.01£2.95* 5.62+1.03*
Large intestine (ml/min) 1.32+0.31 2.43+0,751** 1.80+0.36*
Mesentry-Pancreas (ml/min) 2.28+0.99 4.26+0.65™" 1.88+0.65"
Spleen (ml/min) 1.37£0.61 2.04+0.46** 1.02+0.58*

Values are means+SE.
** p<0.01 vs control. * p{0.05 vs water.

Table 4. Vascular resistance of splanchnic organs in portal hypertensive rats

Splanchnic Portal hypertensive rats

Control
Organs ) ‘ (0=T) Walter NNA
{dyne s/cm”x10°) n (n=9) (n=9)
Stomach 87.09+21.30 42 88+12.75** 103.50+:25.43
Small intestine 10.99% 6.15 4.04+ 0.64* 16.32+ 3.68"
Large intestine 77.17+18.19 34.17+12.44* 51.86+13.99"
Mesentry-Pancreas 49.44+19 39 18 16+ 3.75™ 59.51+33.22*
Spleen 90.28+31.08 38 66+ 9.88** 111.60+£20.78*
Splanchnic resistance 6.61+ 3.08 2 59+ 0.44** 8.09x 2.04*
Values are means+SE.
** p(0.01 vs control. * p{0.05 vs water.
*
*k **
*ok * *x * * % *

-
o~ b= (%
=1
= &
= : < OControl
@ = 1 ]
5 E S i @ Water
N -40) I MANA
- 2 E E =
£E -2 g
=1 = S
S E =1 & ¥ 1 p<0.05
o = ‘g **: p<0.01
&~ + :p>0.05
o “ - =%

Fig. 2. Hepatic hemodynamics and porto-systemic shunt.
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Table 5. Arterial blood flow of systemic organs in portal hypertensive rats

Splanchnic

Control

Portal hypertensive rats

Water NNA
Organs (n=7) (n=9) (n=9)
Kidney (ml/min)
Right 6.73+2.49 7.29+1.04 2.83+1.07"
Left 6.50+2.46 7.360.85 2.76+0.85*
Testis (ml/min) 0.59+0.38 0.76+0.29 0.58+0.69*
Lung" (ml/min) 2.95+0.98 3.8540.75 1.9940.66*

Values are means+SIE.
* p(0.05 vs water.

" represents blood [lows perfused via bronchial arteries.
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A & Foi A¥FHe] e AR
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1992; Mosca %, 1992 Polio®} Groszmann,
1993)7F AA=l 2 glom, HZ ATor o]g9 F
7W7F v ek glEe] 5AAQ) B2 ol
I FPBF{F 82 oPAe Aer BHuHn gle
ool Ble FRE A= &k E9 &zl
Z9] ele Fulgl gxlFe] thEAQ /el
@A dg, IHE, Az AR, B
9 9T LS st A=) A
Zof & oz AzteEr),

HHF 288 vk AAA AR & <3 ¥
# o]¢} ¢lA}H(circulating vasodilator factor)Z=
theket 82 gut peptide’t A= Qom 1%
7FE FEdn Qe B38# glucagon(Sherwin %,

o

LA T

)
=

e My o

L=

o,

=]

= ON 7
o ot

1

Al

=

L



e - A Pud - ARw —

1974; Sekuler®} Groszmann, 1986)c] it} &
Wt galZ: szl A glucagon®| 7 A5Eo] UE
Aoz dejx gledl, Sikuler®t Groszmann
(1986)2 F9gt P2 Fo) e FAdA BAFH = 4
3 22 ALY glucagone A4 T8 FA3A
<2 o on] e WAER Ao FHAE TAF
o}, glucagon® %3 ol A= Alele
Y gle Aoz ®B3skgdr). Benoit 5(1986)
2 glucagon 5°] &dHL FAY 73§ portal
venous inflowe] #ae AARAT AL A3t
o} 3 ERgtE Asteo] A HEF 23S A
AetAe Ealdota Hasigch E% glucagon?
BH]E 9Alsh= somatostatin® $AT 4§ WA
2 AR FFo] fFEEUE (Albilles 7,
1993), glucagon¥ somatostatin® FAlel £
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4(NO synthetase, °l3t NOS)dl <3 L-
citrullinee2 A8=8 o AP }(Ignarro,
1989; Claria &, 1992). NOS+ A4 & g#
Wy AEde] &48ke Ca-calmodulin® #A1A
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Lumsden 5(1988)2 717w gxjola] Ealgzo)
endotoxine] F7lEol U&E HudPow,
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o8l 93 43S Jhn BHasirl,
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By o] Ago] FvkEe ¥} op|HAS
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27+ propranolol < (Colombato &, 1991:
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1 'Cr3} ¥Co-labeled microspheres® ©]-&3}o]
AvtEer 2z 473, F4a-AA dgE, 2499
288 A WAIE AY 5 3.

P FHLe 2T 129.3+9.6mmHg, A%
Eo7e 111.345.5mmHg= txFl 83 {9
A ZAaEe] AR, NNA FoFe 128.7+19.8
mmHgZ 44 Fagd H3] F71E0) s A
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