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Regulatory effect of agmatine on vascular tone of isolated rat pulmonary artery and its

receptor mechanisms

XIANG De-kun, GAO Yu-qi, HUANG Qing-yuan, LIU Fu-yu (Department of Pathophysiology and High Altitude Physiolagy, College of
High Altitude Medicine, Third Military M edical Univesity, Chongging 400038, China)

Abstract: Objective To explore the regulatory effect of agmatine (AGM) on the pulmonary arterial tone of the
isolated pulmonary arterial rings of rats and the related mechanisms. Methods Pulmonary arteries isolated from
Wistar rats were mounted in the muscle chamber for recording the changes of the pulmonary arterial tone. The effects
of AGM on the vascular tone were recorded and the inhibitory effects of blockage of nitric oxide synthase (NOS), cy-
clooxygenase enzyme (COX), a,-adrerergic receptor (a;-AR), and imidamline receptor (IR) were observed. Re-
sults (1JAGM (10 °— 2X 10 * mol/L) relaxed the phenylephrine-preconstricted pulmonaty arterial rings in a
concentration-dependent manner. (2)Either in the intact or the endothelium-denuded rings, pretreatment with NOS in-
hibitor Nw-nitro-T-arginine methyl ester (I-NAME 10 “mol L), KCa’  channel inhibitor tetraethylammonium (TEA
10 *mol L), KATP channel inhibitor Glybenclamide (10 °mol /L), and COX inhibitor indomethacin (10 "mol /L)
had no significant effect on the pulmonary arterial tone due to AGM. (3)AGM could relax the pulmonary arterial rings
preconstricted by CaCl, (3 10 * mol L) ina @ncentration-dependent manner. Pre-incubation with idazoxan 10 *
mol /), which could block both o-adrenergic receptor (02-AR) and imidazoline receptor, completely abolished the
action of AGM. However, pre-incubation with yohimbine (10 * mol/L), a selective c2-AR antagonist, partially
blocked the vascular relaxant effect of AGM. Condusion AGM can cause pulmonary artery dilation in a concentra-
tion-dependent manner. The relaxant effect of AGM on rat pulmonary artery may be mediated by «2-AR and IR.
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Tab 1 Relaxant effect of AGM on rat pulmonary arterial rings with or without endothelium and/or with or without NOS inhibitor (%, X+s, n=8)

Concentration of AGM

Group 10-8 mol/L 10-7 mol/L 106 mol/L 105 molf. 10—4 mol £, 103 mol £. 2X 103 mol L.
+EC 93.3742.68 97.05£3.17 97.03 +2.39 92.99 +7.42 88.53+12.08 81.30+12.96 76.82 414.00
+EC+L—NAME 96.54+2.26 96.65 +1.86 96.29 +2.00 92.56 2. 60 87.82+7.92 78.78 +10. 06 73.6219.86
—EC 99.86740.20 99.73 +0.34 99.78 +0.36 92.02+2.51 88.95+2.81 80. 68 0. 89 75.59 +1.67
—EC+L—NAME 100.0040. 00 99.88 0. 41 99.90 +0.52 93.5340.93 86.56+2.01 78.37+1.92 72.04 10.%

+ EC:, Endothelium intagt rings; — EC; Endotheliyum; denuded rings
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Tab 2 Hfects of TEA on AGM-induced relaxation in rat pulmonary arterial rings (x +s, n=8)
Concentmtion of AGM
Group
1078 nol £ 107 mol £, 1076 mol A 105 mol /L. 1074 mol /L. 5< 104 mol/L, 1073 mol /L. 2X 1073 mol /L.
Control 97.38=+6. 01 97.22+4. 42 95. 08+5. 06 93. 84+7.70 88.07+12.75 77.09+8.39 61. 40+25. 20 53.2549.80
TEA 98.06+5. 86 97.59+6. 44 96. 28F6. 30 9. 10£6.10 90.19+8.70 69.07+9. 13 62. 64+15. 77 45.04 +6.92
3 AGM (x*ts n=28)
Tab 3 Effects of Glybenclamide on A GV induced relaxation of rat pulmomary arterial rings (x -5, n=8)
Concentmtion of AGM
Group
1078 mol £, 107 nol £, 106 mol £, 1075 mol/L 104 mol/L 7% 104 mol/L 103 mol/L 2X 1073 mol/L
Control 98.04£4. 11 97.03£3. 49 93. 31£9. 12 93. 05£6.60 90. 02+6. 84 73.03£12. 39 65. 35E14. 58 47. 93421, 12
Glybenclamide 97.39£2. 16 96.24+1. 74 9. 17+1. 95 93.95+3.48 84. 89+8.02 66.07-10. 69 59. 4+12. 58 42.98+12. 23
4 AGM (x*ts n=4)
Tab 4 Effects of indomethacin on AGM induced relaxation of rat pulmonary arterial rings (x =5, n=4)
Concentration of AGM
Group
108 mol/L 1077 mol/L 1076 mol/L 1075 molf. 104 mol L, 103 mol L. 2X 10 3 mol £,
Control 99.58+2.34 99.28 +2.09 99.43 46.19 88.97 +8.85 75.74+8. 15 40.00 +11.39 27.95+14. 4
Indeometh acin 97.26+3.54 93.05 +8.12 92.88 £8. 10 86.68 +12.37 72.74+15.90 40.50 +15.36 25.90+13.43
5 Yohimbine idazoxan (x*ts n=6)
Tab 5 Effects of idazoxan and yohimbine on AGM— induced relaxation in rat pulmonary arterial rings (x s, n=6)
Concentration of AGM
Group
108 mol/L 107 mol/L 106 mol/L 105 molh. 104 mol . 103 mol £. 2% 10 3 mol £.
Control 100.00£0.22 99.24 +1.01 99.3240.77 92.76 +5.32 76.44+5. 49 55.94+7. 50 49.6 16.92
Y chimbine 100.00+0. 36 99.75 +11.88 99.65 10. 85 99.19 +10.90 08.34+1.9* 91.90+4. 80 * 86.32+7.30 "
Tdmaan 99.78+0.53 99. 80 +4.01 99.6540. 64 99. 84 40.57 99.33+1. 12% 99.96+3. 81 *4 99.65+0.44* &
%, P<<0.0L ws conirol; 2 P<0.0l, vs idamxan
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