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Effect of calcitonin gene-related peptide-induced preconditioning
on attenuated endothelium-dependent vasorelaxation
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AIM: To stdy the effects of calcitonin gene-related
peptide { OGRP )-induced preconditioning on the
inhibition of endothelium-dependent vasorelaxation to
acetylcholine ( ACh) by lysophosphatidylcholine (Lys)
in the isolated mabbit and rat thoracic aortas.
METHODS: Endothelium-dependent relaxation to
ACh was stodied in the aortic rings precontracted with
phenylephrine 0.1 pmol - L™' in the absence or
presence of Lys. RESULTS: On the rabbit aortic
rings, Lys 5 mg-L~! impaired vasodilator responses to
ACh. Pretreatment with CGRP 0.1 pmol-L~! for 5
min attenuated the inhibition of vasodilator responses to
ACh by Lys. The effect of CGRP was blocked by
1-( 5-isoquinolinysulfonyl )-2- methylpiperazine ( H-7),
an inhibitor of protein kinase C (PKC) (% relaxations
to ACh 1 pmol-L~! were 88 +4, 28 + 10, 65 + 13,
and 25 + 10 for control, Lys, Lys + CGRP, and Lys
+ OGRP + H-7, respectively). The same effects of
CCRP were chown in the rat aortic rings, and the
effect of OGRP was also abolished by H-7 (%
relaxations to ACh 1 umol-L~! was 84+ 10, 5511,
7611, and 50 + 14 for control, Lys, Lys + OGRP,
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SION: OGRP-induced preconditioning protected the
endothelium against injury elicited by Lys, the effect
of OGRP is related to the activation of PKC.

Calcitonin gene-related peptide (OGRP), a 37-
amino acid peptide, possesses numerous physiological
properties, several of which have been thought to be
beneficial to the ischemic myocardiumt! =%,
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Pretreatment with CGRP also atienuated the inhibition
of endotheliwmn-dependent vasorelaxation to acetyl-
choline { ACh) by lysophosphatidylcholine (Lys )™ .
CGRP-induced preconditioning exerted a
preconditioning-like cardiopretection in the isolated mat
heart!l?, In the present study the protective effects
of OGRP-induced preconditioning on endathelial
function injured by Lys were evahated .

MATERIALS AND METHODS

Reagents Lys, OGRP, phenylephrine, ACh, and 1-(5-
isoquinolinysulfonyl )-2-methylpiperazine { H-7) were bought
from Sigma Chemicat Co.

Organ bath experiment Experimenis were performed
on ife thoracic aomas from Sprague-Dawiey & rais (2i0+ 5 20
g, 7 =30) and New Zealand % rabbits (2.2 £0.2 kg, n=
25}, They were anesthetized with iv sodium pentobarbital 30
mg-kg~'. The aorta was col ino rings of 4 mm long,
suspended in 5 ml. Krebs' solution at 37 T gassed with 95 & (4
+5 % Cx. A resting tension of 6 g was applied on rabbit
aorta and 2 g on rat aonta.  The rings were cquilibrated for 60
min and then precontracted with KC1 40 mmol-L™7.

After a maximal response to KCl was cbtained, the nings
were washed repeatedly with Krebs® solution and equilibrated
again for 30 min. To measure vasodilator responses, rings were
contracted with phenylephrine t0 40 % — 50 % of the maximal
contraction.  After the contractions were stabilized, a cumulative
concentration-response curve to ACh 0.01 — 1 pmol+ L~! or
OGRP 0,003 - 0.1 pnol* L' was obtained. For Lys, the rings
were exposed to Lys 5 mg-L~! for 30 min. For the studies of
the effect of CGRP-induced preconditioning on the inhibition of
vasodilator responses to ACh by Lys, rings were pretreated with
COGRP 0.1 pmol - L7! for 10 min, followed by a 10-min
incubation with CGRP-free Krebs' solution before the treatmerny
with Lys. Rings were exposed to H-7 5 mmol-L~! for 5 min
and then exposed to OGKRF in the presence of H-7 for 10 min,
followed by incubation with fresh Krebs' solution before the
treatment with Lys. For H-7, dngs were exposed w H-7 5
nmol-L-! for 15 min.

Statistics

with ANOVA.
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RESULTS

The aortic rings contracted on exposure to
phenylephrine 0.1 gmol - L=!, the active tension
generated was 3.9+ 1.0 g in the rabbit aortas (7 =6)
and 1.3 £ 0.5 g in the rat aortas {(n = 6).
Pretreatment with Lys 5 mg * L™! evoked a slight
increase in constrictor responses to phenylephrine, the
tension was 4.3 + 0.5 g in the rabbit aortas ( P >
0.05, n=6) and 1.4+ 0.5 g in the rat aortas ( P >
0.05, n=6). Pretreatment with H-7 (5 nmol-L"')
did pot affect the vasoconstrictor responses to
phenylephrine; the tension was 3.9 + 0.7 g in the
rabbit aortas (P >0.05, n=6) and 1.2£0.2 g in
the rat aortas ( P>0.05, n=6).

In the presence of phenylephrine 0.1 — 1 pmol -
L-', ACh caused a concentration-dependent relaxation
in the rabbit and rat aortas. Vasodilator responses to
ACh 0.01 -1 gmol-L~! were reduced in the presence
of Lys 5 mg-L~'( P <0.05). After pretreatment
with OGRP for 10 min, the inhibition of vasodilator
responses to ACh 0.01 —= 1 pgmol - L™! by Lys was
attenuated. The protective effect of CGRP was
abolished in the presence of H-7 5 nmol-L~!. H-7
itself had no effect on vasorelaxation responses to ACh
in the rabbit and rat aortas ( P>0.05) (Tab 1).

COGRP treaiment alope cansed a slight
vasorelaxation in the rabbit and rat aortas (Tab 2).

Tab 2. Vasodilator reponses to OGRP in aorta.
Tissues were precontracted with phenylephrine 0.1 -1
pmol-L-1, ®+s.

CGRP/ Relaxation of isolated thoracic aorta’ %
-1g mol-L-! Rat {n=6) Rabbit (n=5)
8.5 60x1.1 3.0x0.4
8 13.0t1.6 5.0x0.4
7.5 17.0+1.6 7.0+£0.4
7 20+1.7 10.0+0.6
DISCUSSION

In the present study, preconditioning with OGRP
significantly attenuated the inhibition of endothelium-
dependent vasodilation to ACh by Lys in the rabbit and
rat aortas, These results, along with previous
observation that CGRP-induced preconditioning reduced
myocardial damage due to ischemia-reperfusion in the
isolated rat heart'!"), suggest that preconditioning with
CGRP possess a protective effect on not only the
myocardium tssue, but also endothelial cells. The
mechanisms responsible for the protective effect of
CGRP-induced preconditioning are not clear, Studies
in cultured endothelial cells showed that the protective
effect of anoxic or pharmacological preconditioning was
mediated by the PKC pathway™. In adult
mammalian  ventvicular  cardiomyocytes, CGRP
increased the activation of PKC'® . Recently, our

Tab 1. Effect of calcitonin gene-related peptide { CGRP) on inhibition by lysophosphatidylcholine (Lys) of
endothelium-dependent vasorelaxation to ACh in aorta. Tissues were precontracted with phenylephrine 0.1 - 1 pmol
‘L-!. n=6, Tts5. "P>0.05, P <0.05, °P <0.01 vs control;

P>0.05, P<0.05, 'P<0.01 vs Lys; 8 >0.05, " <0.05, ‘P <0.01 vs Lys + CGRP.

ACH - lg mol-L~! Control H7 Lys Lys + CGRP Lys+ COGRP + H-7
Relaxation of isolated rat aotta’ %
8 15+5 20+7 8+et 11 +5¢ 33"
7.5 34z9 41 +13 12+ 8 22,9412 3 95
7 60+ 10 54116 244 12° 41+ 8° 20100
6.5 Tl 829 40 £11° 63 £ 12f 39+ 11
6 84+ 10 216 55+ 11° 76+ 11¢ 50+ 14
Relaxation of isolated rabbit aorta’ %
8 2+3 50x1.0 1.0+0.8 2x3¢ 0+(®
7.5 12+5 12+4 5+ 3% 106 1.5+1.6"
7 338 30+6 10 £ 5 2419 50£2.3
6.5 - 65:10 66+ 7 17 £ 4 4 £ 19 1417
6 88+4 0x2 28+ 10° 65+ 13 25+ 1(
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studies showed that the protective effect of CGRP-
induced preconditioning against myocardial damage due
to endothelia-1 was negated by H-7, suggesting the
protective effect of CGRP-induced preconditioning is
related to the PKC pathway in the rat heant. In the
present study, the protective effect of CGRP-induced
preconditioning against endothelial cell injury elicited
by Lys was abolished in the presence of H-7 in the
isolated rabbit and rat aorta. The present results
suggest that the protective effect of CGRP-induced
preconditioning against endothelial cell damages is also
involved in the PKC pathway in the rabbit and rat
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aorta. However, further studies measuring activity of okt

PKC had to be done to establish this hypothesis for the
protective effect of CGRP-induced preconditioning on
the endothelial cells.

In conclusion, CGRP-induced preconditioning
protects endothelial cells against damages elicited by
Lys and the effect of CGRP is related to the activation
of PKC in the isolated rabbit and rat aortas.

REFERENCES

1 Li Y], Xiao ZS. Peng CF, Deng HW.
Calcitonin  gene-related  peptide-induced  preconditioning — protects
apainst jschemia-reperfusion injury in isolaled rat hearts .

Fur J Pharmacol 1996; 311: 163~ 7.

2 Peng CF. Li Y], Deng HW, Xiong Y. The protective effects of
ischermic and calcuonin gene-related peptide-induced preconditioning
on myocardial injury by endothelial in the isclued perfused mat
heart. Life Sci 1996; 593: 1507 - 14.

3 Ren YS, Ma YG, Wang HB, Yu SQ.

Protective effects of calcitonin gene-related peptide { CGRP) on
myocardial cell injury and calcium and magnesiom contents following

B 55 R 2 R4 o B TGS R o e i B R I AR R HD R
PI B R AL AT 3k e AR

v
HEH, & E, F4A, BERAG, FRK
(M ER K EHBHWE ., K 410078, FE)

R AR LR 7 B AR T A 3 5
FiEH: WA BESB

B4 TS %K 2 55 A 56 Bk ( OGRP) % 5 U3 1
ot 5 1L % A B AE B  Lys ) 410 Wl P B G 2 &F 96 i £
H. A& BXREHEE RS R EE K
3, W% Lys W ZBe 2§ ( ACh) Fr B i B H B 4 6F
HRIEW. R OGRP B4k 2 4 FIK BB 5 b
Fah Bk B EF W E Lys X ACh &F ifn B 580 R 59 W
i, HAERI T B & OB C (PKC) M H-7 Bf
H¥E. &k CCRPEFHENNFHAEHNE
#MERFHIUER, WAER S80E PKCHFX.

RIEE TR, EMNRITORET, BERTEREK:

BT S 022210-08 900 521

FrRf47T: T\t RiTXIEEat 20 321
I k. FEAEE L EHYTTR N
GHFEH, {PEBEB¥MY x x x x S 402 2 5% k5 m o

©


http://www.cqvip.com

