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Effect of vasopressin 1a (V,,) receptor antagonist d( CH,).[ Tyr’(Me) ] AVP and V, receptor an-

tagonist d( CH, ) [ d-Ile’Abu* ] AVP on argipressin (AVP) induced expression of protein kinase C (PKC)-
a, € and § isoforms in vascular smooth muscle cells (VSMC) after hypoxia. d(CH,) [Ty’ (Me) JAVP:[ B-mer-
capto-P3 , B-cyclopentamethylenepropionyl' , O-me-Tyr* , Arg® ] -vasopressin; d(CH,) [ d-Ile’ Abu* ] AVP; [ adamantaneacetyl' | O-Et-D-

Tyr*, Val*, aminobutyryl®, Arg®’]-vasopressin. 1; Normal control group; 2: hypoxia group; 3: hypoxia + AVP group; 4 hypoxia +
d(CH,) [ Tyr* (Me) JAVP + AVP group; 5: hypoxia + d( CH, ) [ d-Tle’ Abu* JAVP + AVP group. After 1.5 h hypoxia, VSMC were
incubated with d(CH, ) [ Tyr*(Me) JAVP 100 nmol-L ™" and d( CH, ) [ d-Ile*Abu* JAVP 100 nmol-L " respectively for 10 min, then
incubated with AVP 0.5 nmol-L™" for 10 min. PKC-a, § and & isoforms expression in the cytosol and particulate fractions of VSMC
was detected by Western blotting. A2, B2 and C2: the quantitative results of Al, Bl and C1, respectively. x +s, n=4. “P<0.05,
* P <0.01, compared with normal control group; *P <0.05, ¥P <0.01, compared with hypoxia group; “P <0.05, “*P <0.01,

compared with hypoxia + AVP group.
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Tab 1. Effect of argipressin on activities of PLC, PLD and PLA, in VSMC after hypoxia
PLC activity PLD activity PLA, activity
Group

/ol *min " +g ™" protein

/umol+h™"+g™" protein  /nmol-min "' -g~" protein

Normal control 16 +51
Hypoxia 20 4
Hypoxia + AVP 26 +6"
Hypoxia + d(CH, ), [ Tyr* (Me) JAVP + AVP 16 +644
Hypoxia + d( CH, ) [ d-Ile* Abu* JAVP + AVP 24 +6

306 326
40 £11° 37 11
63 + 14" 41 10
32 +144% 33+10
5016 3610

PLC: phospholipase C ; PLD: phospholipase D; PLA,: phospholipase A,. See Fig 1 legend for VSMC treatments. x s, n = 6.
* P <0.05, compared with normal control group; *P <0.05, ¥P <0.01, compared with hypoxia group; “* P <0.01, compared with

hypoxia + AVP group.

PLD JEPETFE , AVP 0.5 nmol - L ™" £h# 1] fifi PLC 1
PLD {&E Pt — 2Tt S A I, 2 R A R
YoV, ZREHH d(CH,) 5[ Tyr® (Me) JAVP 100
nmol - L ™" Wi 4b B v] B B F5HT AVP i S PLC Al PLD
TEPET B s 0 v, SZAR$EH R d (CH,) [ d-
Tle* Abu* JAVP 100 nmol - L™' JE B B AE M. 4 4H []
PLA, {& M35 JCH B 25 5

3 g

AL BN, B AL VSMC i i rf PKC-
o Al e WAL EE (1 £k ] B TH i, AVP i —2 Tt
e M PKC-a il & B3RIK, VSRS PR FiAb 34 ]
B A5 T AVP B SR PKC o« Fl e WA
FikTHE, FIR V2RSSR BT AVP if
SE4 VSMC H PLC Fil PLD 35 M FF & B9 VE R, 1
V, SZARFEGURIT AVP T (1 M PKC-o Fll & R34
1 AVP i% S5L48 VSMC 1 PLC F1 PLD 3G ¥EFH 25 6
B AEH

SCHRARAE PLA, BOfCI= 4, an e pudesme
AL R PKC SRV VSMC 45 U , 76 -3 L
Wit el B VR . (RS ik
U5 PLA, TG VERS A T, AVP 40315 WA — 2 Tt
L AR TE B 225 . PLA, AT LIy R 3 Fh2k
I 43 IA% PLA, 03¢ ) PLA, FEAE4S % PLA, |
EATEA AR L 255 A | 2 35 1 W [ 5 A
Wt TR TR, AT s AR Y
J& VSMC HREBAR T Y it 2% 8 PLA, 5 PEA8 1k, 45
PEIR , 1P AR 8 YT A 3K A PLA, PTRER S
55 AVP A SR 5 5 104 50 1 RS SRR 17 1
W, ARSI PLA, (FE A fE T2 5e .

ARG R, AVP 5 S 54 VSMC H PKC W

RUFAH ML Al e 2 2R iV, 2R EGE PLC/
PLD g 31, V, 2R X — 155 & i de hal fig
B EEAE . 0 e BARME S5 S840 i /i
— AT

4 BEH:

[1] Holmes CL, Landry DW, Granton JT. Vasopressin and
the cardiovascular system. Part 1-Receptor physiology
[J]. Crit Care, 2003, 7(6) :427 —434.

[2] Landry DW, Levin HR, Gallant EM, Seo S, D’Ales-
sandro D, Oz MC, et al. Vasopressin pressor hypersen-
sitivity in vasodilatory septic shock[ J]. Crit Care Med,
1997, 25(8) ;1279 —1282.

[3] Diinser MW, Mayr AJ, Ulmer H, Knotzer H, Sumann G,
Pajk W, et al. Arginine vasopressin in advanced vasodila-
tory shock: a prospective, randomized, controlled study
[J]. Circulation, 2003, 107(18) :2313 —2319.

[4] Yang GM, Liu LM. Effect of arginine vasopressin on
vasoreactivity in hemorrhagic shock rats [ J]. Chin J
Pharmacol Toxicol (Wh E 25+ 5FHF M ¥ %),
2005, 19(5) :347 -351.

[5] Yang GM, Li T, Xu J, Ming J, Liu LM. Effect of argi-
nine vasopressin on vascular reactivity and calcium
sensitivity of vascular smooth muscle and its relationship
to protein kinase C following hemorrhagic shock in rats
[J]. Chin Crit Care Med () [EH fEE G 2 E),
2008, 20(3) ;133 - 137.

[6] Martin de Aguilera E, Vila JM, Irurzun A, Martinez
MC, Martinez Cuesta MA, Lluch S. Endothelium-inde-
pendent contractions of human cerebral arteries in
response to vasopressin [ J |. Stroke, 1990, 21 (12):
1689 - 1693.

[7] Fan]J, Byron KL. Ca’* signalling in rat vascular smooth

muscle cells: a role for protein kinase C at physiological



PEBREE AR RE

Iy

2009 42 H; 23(1)

- 33 .

vasoconstrictor concentrations of vasopressin [ J]. J
Physiol, 2000, 524(Pt 3) :821 —831.

[8] Ohguchi K, Banno Y, Nakashima S, Nozawa Y. Regu-
lation of membrane-bound phospholipase D by protein
kinase C in HL60 cells. Synergistic action of small GTP-
binding protein RhoA [ J]. J Biol Chem, 1996, 271
(8) :4366 —4372.

[9] Chen WC, Chen CC. Signal transduction of arginine vaso-
pressin-induced arachidonic acid release in H9¢2 cardiac

2+

myoblasts ; role of Ca™" and the protein kinase C-dependent
activation of p42 mitogen-activated protein kinase [ J ].

Endocrinology, 1999, 140(4) :1639 — 1648.

[10] Chen SF, Wu ZL. A simple and accurate assay method
for phospholipase A, activity in body fluids and tissue
[J]. Acad J Second Mil Med Univ (55 —. 25 [ K 242
), 1989, 10(3) :254 - 256.

[11] Bauldry SA, Wooten RE. Induction of cytosolic phos-
pholipase A, activity by phosphatidic acid and diglycer-
ides in permeabilized human neutrophils: interrelation-
ship between phospholipases D and A,[J]. Biochem J,
1997, 322(Pt 2) :353 —363.

[12] Dennis EA. Diversity of group types, regulation, and
function of phospholipase A,[J]. J Biol Chem, 1994,
269(18) ;13057 - 13060.

Vasopressin-l1a and vasopressin-2 receptors in argipressin
regulating expression of protein kinase C of vascular
smooth muscle cell after hypoxia

YANG Guang-Ming, XU Jing, LI Tao, MING Jia, CHEN Wei, LIU Liang-Ming "
(State Key Laboratory of Trauma, Burns and Combined Injury, Research Institute of Surgery,
Daping Hospital , the Third Military Medical University, Chongqing 400042, China)

Abstract; AIM To investigate the effects of
vasopressin-la (V,,) receptor and V, receptor
antagonists on argipressin ( AVP) regulating
the expression of protein kinase C (PKC)-a, §
and g isoforms of vascular smooth muscle cell
(VSMC) and the changes in phospholipases C
(PLC), D (PLD) and A, (PLA,) activity.
METHODS VSMCs from superior mesenteric
artery of rats were hypoxia-treated for 1.5 h.
The expression of PKC-a, & and & isoforms was
detected with Western blot. The PLC and PLD
activities were assayed by enzyme-coupled fluo-
rimetric analysis, and PLA, activity was as-
sayed by acid-base titration. RESULTS After
hypoxia, the expression of VSMC particulate
PKC-a and & increased, and AVP treatment
further increased expression of PKC-a and ¢ in
the particulate fractions. V,, Receptor inhibitor
d(CH,) [ Tyr’ (Me) ] AVP significantly antag-
onized this effect of AVP, simultaneously, also

antagonized AVP-induced increase in PLC and
PLD activities of VSMC after hypoxia. But V,

receptor antagonist d (CH,) [ d-Ile*Abu* ] AVP
had no significant influence on AVP-induced
increase in expression of PKC-a and & isoforms
and the activiies of PLC and PLD.
CONCLUSION  AVP induces translocation/
activation of PKC isoforms in VSMC mainly
through a V,, receptor-dependent PLC/PLD
mechanism, while V, receptor plays a lesser
role in the signal transduction pathway.

Key words: receptors, vasopressin; vascular
smooth muscle cell; hypoxia; argipressin; pro-
tein kinase C; phospholipase C; phospholipase
D; phospholipase A,
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