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Vascular Dysfunction: Mechanisms

Wednesday, April 1, 1998, 3:00 p.m.=5:00 p.m.
Georgia World Congress Center, West Exhibit Hall Level
Presentation Hour: 3:00 p.m.~4:00 p.m.

Hypotherinu Induces Nitric Oxide Releaso From

the Arterial Endothellum: Mechanism of Early
Hypotension Following institution of
Cardiopuimonary Bypass

PJ. Pearson, PR.B, Evora, H.V. Schafl. Mayo Clinic, Rochester, MN, USA

Background: Tho onaet of hypothermic cardiopulmonary bypass i initially
assoclated with a dacrease in peripheral rosiatance resulling in hypoten-
slon. Nitric oxide is an endogenous vasodiiator produced by the arerial
endothelium. Experimenta were undertaken to dotermine it hypothermia in.
ducea the release of endothalium-derived nitric oxide (EDNQ) trom anterial
conduits,

Methods and Resulis: Segmenta of contracted (prostaglandin Fo,, 2 »
10 9M) canine goranary, femoral and renal anary, with and without endothe-
llum, wera expoaed 10 progreasive hypotharmia (from 37 to 20°C), Hypother-
mia induged vasadilation of arterial saogmenta with endothalium (to 83 1+ 4%
of the initial conteaction for temorat artery sogmonta, means + SEM, n = 8§,
each group, P « 0.08). In all groupa, endothelium-dependent vasocditation to
hypothermia was blocked by L-NMMA or NO-ARG (10 M), two compettive
inhibitors of nitric oxide ayntheais from L-argining (n = B, each group, P .
0.08). Vasodilation was also inhibited by hemoglobin (2 ~ 10 *M)(n=6, P
0.05). Vaaodilation to hypothermia waa completaly inhibited by the addition
of atropine or pirenzepine (10 *M) (n = §, each group, P . 0.08),

Conclusions. Endotholium-cdependent vasodilation to hypothermia in sys.
temic and coronary arteries, prasumably mediated by the M, musacarinic
racoptor, could be the machaniam for the docrenge In paripharal vascular
resistance and hypotansion associated with the onset of hypathermic car-
diopulmonary bypass,

Adrenameduliin Inducea Vasodilation in Porcine

Coronary Conductance and Resistance Arterles in
Vivo

D. Ghearghevici, C. Zeliner, J.-F. Martini, M. Nishino, A.E M. Browne
AY. Guh, X. Shy, S. Zhang, B.C. K. Au, TM. Chou, K. Sudhir. K. Chatterice
University of California, San Francisco. CA, USA

Background. Adranomedulin (ADM) 1s a newly discovered vasodilator pep-
ticde tound in the heart, lung, adrenals and vascular endothehum. its physi-
ological role is unknown. Although vasoactive aftects have been descrbed,
118 role in the coranary circulation 1s unclear

Objectives. Wo examined the acute vasodilator effect of mtracoronary (IC)
ADM on epicardial and resistance coronary arteries in 15 pigs

Methods: Epicardial coronary cross-sectional area (CSA) and average
peak flow velocity (APV) were assessed using simultaneous intracoronary
two-dimensional and Doppler ultrasound. Coronary blood tlow (CBF) was
calculated. Amplification by RT-PCR was pertarmed to demonstrate the
expression of the ADM receptor gone.

Results: ADM (0.01nM to 0.1 ;ML IC) induced a significant increase in
coronary CSA (8.93 t 1.23%). APV (16.63 t 4.67%) and CBF (26.65
4.62%), Following preconstriction with endothelin-1 (10 nM/L IC), there was
no increase in ADM-induced vasodilation. Pretreatment with " nitro-L-arginine
methylaster (100 /L IC) significantly attenuated ADM-induced increase in
CSA (P « 0.0001), APV (P = 0.0046) and in CBF (P = 0.0001). By RT-PCR.
the intensity of the ADM receptor gene signal was greater in epicardial
coronary arteries than in fung tissue {used as control)

Conclusions: ADM induces vasodilation in coronary conductance and
resistance anerigs in pigs, in part mediated via nitnc oxide, ADM roceptor
gene is expressed i coronary conductance artories.

1219-3| Short-term Exposure to Second Hand Smoke
Induces Vascular Dysfunction in
Normocholesterolemic Rabbits

A.E.M. Browne, Y.-P. Sun, B.-Q. Zhuy, $.J. Hutchison, T.M. Chou,
S.A. Glantz, K. Chatteriee, W.W. Parmuey, K. Su-thir. University of Califo. nia
San Francisco. San Francisco, California, USA

Background: Second hand smoke (SHS) contnibutes to about 37,000 out of
a total 53,000 heart disease deaths in the US. We have previously shown
that chronic (10 weeks) SHS exposure causes endothelial dystunction in
normocholesterolemic rabbits. We hypothesized that short-term exposure to
SHS would also cause endothelial dysfunction.

JACC  February 1998

Mathods. Ninety six normocholesterolemic rabbits (16/group) were ex-
posed to SHS in smoking chambers (4 cigarettes/15 minutes) for 0 (control),
172, 1, 2, 4 and 6 hours. Vascular reactivity was examined in vitro in aortic
rings. Vasoconstriction was assessed in rosponse to the alpha, -adrenocoptor
agonist phanylaphrine (Pho), Following precanstriction with the EC50 dose
of Phe, vasorelaxation rosponsos were assessed using the endothelium-
dependent vasodilator acetylcholine (Ach) and the endothalium-independant
vasodilator nitroglycorin (Ntg).

Resufts: Short-tarm SHS exposure caused a decroase in maximal fu-
sponse and sensitivity to Phe, but an incraase in the rate ot vasoconstriction
(slope p = 0.001). Foflowing 1/2 and 1 hours of SHS exposure there was
a trand towards depressed maximal endothelium-dependent relaxation with
Ach, that was significant at 2 hours (686% + 4 Va 7U% + 4 atQ hra, p =
0.06). Howaver, at 4 and 6 hours Ach-induced vasorelaxation appeared to
be reatored. Short-torm SHS oxposure caused no change to Nig-induced
vasodilation.

Conciusions: Shont-lgim exposure to SHS influences adrenoceptor-medi-
ated vasoconstriclion and causes transient endothelial dysfunclion in normo-
chofesterolenic rabbits.

1219-4 | Etiect of Passive Smoking on Arterial Wave
T Reflection: An Additonal Detrimental Eftect

G Viachopoules, C. Stetanadis, E. Tsianis, K. Toutouzas, S. Vaina,
D Tsekoura, L Diamantopoulos, J. Demellis, P. Toutouzas. Hippokration
Haspital, Athens University, Athens, Greece

Background: We have proviously shown that active smoking detenorates
tunction the human aonta (Circulation 1997:95:31-38). However, wave reflec-
tion along the arterial bed, an impontant index of artenal stittening and cardiac
afterload, has not been studied dunng passive smoking.

Methods: High-hdelity pressure wavetorms ol the tharacic aarta were
obtained bofore and tor 20 min. after the imtiation ot passive smoking {ex-
posure tor § min, CO: 30 pp.m. 10 pis), or sham smoking n 10 pis with
an itravascular cathetor-tp micromanometer (Millar Instr.) dunng diagnostic
cathotenzation. In all pts, an ntlection point (P1) detined by computer algo-
nthm (dth donvative) divided aottic pressure waveform into early and late
systolic phase (hg). Augmentation index was detined as: AP/PP (fig).

A\LT

g'?l):‘

":;\l"

E\uu- C Tty :
@ a0 \
3 |
n i
o ‘o
8 a0, ,‘§

R Al
Q. b

0 ~

Results: Both systolic and diastolic p g d with p

smoking (peak at min. 4, from 126 @ 1410 137 + 12 and from 74 = B 10
80 + 7 mmHg. respectively, P .. 0.001). Augmentation index increased with
passive smoking (from 0.29 + 0.12 t0 0.33 ¢ 0.14. P .. 0.05, peak: min. 4)
indicating increased wave reftection in the periphery.

In contrast, no changes were observed with sham smoking.

Conclusions: Wave refiection 1s increased with passive smoking. This
eftect may contnibute in the multiple adverse consequences of passive ex-
posure to tobacco smoke in the cardiovascular system.

1219-5| Raman Spectroscopy Provides Chemical Mappings
of Atherosclerotic Plaques in APOE*3 Leiden
Transgenic Mice

TJ. Rémer, H.P. Buschman, G.J. Puppels. J.F. Brennan Ill, A. van der
Laarse, J.W. Jukema, L M. Havekes, A.V. Bruschke. Leiden University
Medical Center and Erasmus University Rotterdam, The Netherlands

Background: The chemical composition of the artenal wall may change dur-
ing plaque development and determines whether a plaque will progress,
regress or rupture. APOE*3 Leiden transgenic mice, which overexpress a
dysfunctional human apolipoprotein E variant, devetop hyperlipidemia and
diet-induced athurosclerotic plaques, similar to those in humans. To map
the chemical composition of atherosclerotic plaques we used near-infrared
Raman spectroscopy.

Methouds: APOE '3 Leiden transgenic mice (n = 14) were fed either a high
saturated-fat/high-cholesterol/0.5%-cholate (HFC/0.5%-cholate) diet or nor-
mal chow for 5 or 6 months. The mice were sacrificed. and their aortas (~3.5
mm in circumference) were flushed and cut open for spectroscopic examina-
tion. Raman spectra were obtained from locations across the luminal surface





