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v is the mammary artery so special and what protects it from
erosclerosis?

ikl CMisuka, Kazuyuki W ahagi, Kenichi Sakakura, and Renu Wirrmsani

he internal mammary artery (IMA) grafts have been associated with long-term patency and improved
sival as compared to saphenous vein grafts (SVGs). Early failure of IMA is attributed to poor surgical
echnique and less with thrombosis. Similarly, bypass surgery especially with the use of IMA has also been
own to be superior at 1-year as well as over five years compared to percutaneous procedures, including the
se of drug-eluting stents for the treatment of coronary artery disease. The superiority of IMAs over SVGs

can be attributed to its striking resistance to the development of atherosclerosis. Stucturally its endothelial
layer shows fewer fenestrations, lower intercellular junction permeability, greater anti-thrombotic molecules
such as heparin sulfate and tissue plasminogen activator, and higher endothelial nitric oxide production,
which are some of the unique ways that make the IMA impervious to the transfer of lipoproteins, which are
responsible for the development of atherosclergsis. A better comprehension of the molecular resistance to

responsible for the development of atherosclerosis. A better comprehension of the molecular resistance to
the generation of adhesion molecules that are involved in the transfer of inflammatory cells intp the arterial
wrall that alsp induce smooth muscle cell proliferation is needed. This basic understanding is crucial to
championing the use of IMA as the first line of defense for the treatment of coronary artery disease.
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Figure 1: \leinberg operation done for cardiac ischaemia




Endothelium-Derived Hyperpolarizing Factor in Human
Internal Miammary Artery Is 11,12-FEpoxyeicosatrienoic Acid
and Causes Relaxation by Activating Smooth Muscle
BK ., Channels

Stephen L. Archer. MD: Ferrante S. Gragasin, BSc: Xichen Wu, PhD: Shaohua Wang. MID:
Sean McochMurtery, MD: Daniel H. Kim., MD: Michael Platonowv, MD:; Arvind Koshal, WD
Kyoko Hashimoto, BSc; William B. Campbell, Phi2>; J.R. Falck, PhID; Evangelos . Michclakis, NI

Backgrowrnad Left internal mammanry arteries (LIMAS) synthesize endothelium-derived hyperpolarizing factor (EDHF), a
short-lived K~ channel activator that persists afler inhibition of nitric oxide (WNO) and prostaglandin synthesis. EDHF
hyperpolarizes and relaxes smooth muscle cells (SMCs). The identity of EIDHFEF in humans is unknown. We hypothesized
that EDHEF (1)} is 1 1,12-epoxycicosatrienoic acid (1 1.12-EET): (2) is generated by cytochrome P450-2C, CYW P450-2C;
and (3) causes relaxation by opening SMC large-conductance Ca®* " -activated K* channels (BK ).

Adferfrords arnd Reseelrs The identity of EIDHF and its mechanism of action were assessed in 120 distal human LLIMASs and 20
saphernous weins {(SWs) obtained during CABG. The predominant EET synthesimed by LIMAs is 11, 12-EET. Relaxations to
exogenous 11, 12-EET and endogenous EDHF are of similar magnitudes. Inhibition of EET synthesis by chemically distinct
CY P450 imhibitors (1 7T-octadecynoic acid, MM-methylsulfonyl-0-(2-propargy loxypheny Dhexanamide), or a selective EET
antagonist {4, 1 S5-epoxyeicosa-S{ 7 -enoic acid) impairs EDHF relaxation. 1 1L12-EET activates a BK o, current and hyperpo-
larizes LIMA SMCs. Inhibitors of BEK ., but not inward-rectifier or small-conductance K., channels abolish relaxation o
endogenous EDHEF and exogenous 11 I2-EET. BK o, and CYP450-2C mREMNA and proteins are more abundant in LIMMASs than
in 8Ws, perhaps explaining the lack of EIDHF activity of the SW. Laser capture microdissection and quantitative RT-PCR
demonstrate that BE-, channels are primarily in wvascular SMMCs, whereas the CWP450-20C enemyme is present in both the
endothelivm and SMCs.

Ceoreclesiorns In human LIMaAs, EIDHF is 11,12-EET produced by an EDHF synthase CY P450-2C and accounting for
== A40%% of net endothelial relaxation. 11, 12-EET causes relaxation by activating SMOC BEK,., channels. (Circselfarion.
2003107 :T69-TT7T6.)

Key Words: lasers m ion channels m bypass m cytochromes

urman left internal mammary arteries (LINMAS) are rela- H synthase (PGHS).? EDHF activity is elicited by acetwylcho-

tively resistant to athcerosclerosis and make superb line (ACh)y and bradykinin {(BK). EDHF activates K' chan-
by pass conduits with better long-term patency rates than nels and causes hyperpolarization of arterial smooth muscle
saphenous vein (SV) grafis.? The advantage of the LLIMN A may cells (ShCs), therchy inhibiting voltage-gated Ca®” channels,
be the result of its superior endothelial function. LLIMAS lowering cytosolic Ca”* , and promoting relaxation (Figure 1;
produce more of the antithrombotic vasodilators prostacyclin Reference 3).
and nitric oxide (MNO) and more endothelivm-derived hyper- In animals, EDHF has been wariowsly identificd as an
polarizing factor (EDHF)Y than S%Ws.2 Aldthough bioassays cpoxycicosatrienoic acid (EET) synthesized by onc or more
suggest that EDRDMHF is present in LLIMASsS, its identity and isoforms of cytochrome P450 (CYP450).%°% an endogenous
mechanism of relaxation remain unknown. EDHF is a short- cannabinoid (anandamide),” or even the K~ jon itself.” The
lived, ecndogenous, endotheliuvm-derived wvasodilator that acts subccliular mechanism for the effects of EDHEF is also
independently of the NO-cGMP pathway and persists afller controversial. Proposed effector pathwaws include activation
effective inhibition of NCO synthase (MNOS) and prostaglandin of SHAC KT channels {either Ca®  -sensitive K" channels, K ..
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aphenous Vein Graft Failure after Coronary Artery
pass Surgervy: Insights fromm PREVENT I/

1ie N. Hess, Renato D. Lopes, C. Michael Gibson, Rebecca Hager. Daniel M. Wojdyla. Brian R. Engilum,
acel Mack, Robert Califf, Nicholas T. Kouchoukos, Eric D. Peterson, John H. Aldexander

10ds and Results—\We examined 1828 participants in the PREVENT IV trial undergoing protoc
dated follow-up angiography 12-18 months post-CABG or earlier clinically-driven angiography.
omes included patient- and graft-level angiographic VGF (=75% stenosis or occlusion). Variabl
- selected using Fast False Selection Rate methodology. We examined relationships between
bles and VGF in patient- and graft-level models using logistic regression without and with
rralized estimating equations. At 12-18 months post-CABG, 782 of 1828 (42.8%) patients had \
1096 of 4343 (25.2%) vein grafts had failed. Demographic and clinical characteristics were simi
een patients with and without VGF, though VGF patients had longer surgical times, worse targe
y quality, longer graft length, and more frequently underwent endoscopic vein harvesting. After
variable adjustment, longer surgical duration (odds ratio [OR] per 10-minute increase 1.05, 95°¢
dence interval [Cl] 1.03-1.07), endoscopic vein harvesting (OR 1.41, 95% Cl 1.16-1.71), poor
2t artery quality (OR 1.43, 95% CIl 1.11-1.84), and postoperative use of clopidogrel or ticlopidine
1.35, 95% CI 1.07-1.69) were associated with patient-level VGF. The predicted likelihood of VC
jraft-level model ranged from 12.1-63.6%.
—



Vein graft failure: from
pathophysiology to clinical outcomes

Margreet R. de Vries'?, Karin H. Simons'-<, J. Wouter Jukema?3, Jerry Braun*
and Paul H. A. Quax'?
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