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To the Editor:

In two recent publications in Anesthesiology, Dr. Eghbali’ s group reports the attenuation of
myocardial reperfusion injury (RI) in rodents by intralipid administered on reperfusion.t2
Taken together with another study by the same group in which intralipid prevents and even
rescues pulmonary hypertension,3 and the serendipitous landmark discoveries of lipid rescue
therapy against bupivacaine-induced cardiotoxicity first in dogs* and then humans,®
intralipid appears to have become a new magic bullet for cardioprotection. Nevertheless,
many questions remain. Li et al.2 state that intralipid acts through the phosphorylation of
AKt/ERK L/glycogen synthase kinase-3f and ultimately |eads to delayed opening of the
mitochondrial permeability transition pore (MPTP). In contrast to the mPTP pore inhibitor
cyclosporine-A or other proven postconditioning agents,®’ however, intralipid is a mixture
of various different compounds: fractionated soybean ail, fractionated egg phospholipids
and glycerol.89 Which of these compounds is ultimately responsible for the cardioprotective
effect? Isthistruly areceptor mediated effect or could it simply be a metabolic switch from
glucose to fatty acid metabolism that paradoxically protects the heart as suggested in another
of Dr. Eghbali’ s publications!® and by us?!112 Since intralipid is metabolized in vivo and its
contents may reach the heart in a very different form8 than in the isolated heart preparation,
both models are difficult to compare directly in this context. Lastly, as much as delayed
mPTP opening appears to be a common end-effector in many different animal models of
protection against myocardial RI13 Li et al.2 show once more that inhibition of the mPTP
may be necessary but by far not sufficient for cardioprotection: although not formally done
in their study, the extent of delayed mPTP opening in control, cyclosporine-A and intralipid
treated animal s does not correlate with the observed degree of functional and tissue
protection in the three groups. Therefore, despite these interesting findings, it may still bea
long way to a potentia clinical usage of intralipid in preventing myocardial RI.

Acknowledgments

Disclosure: Research funding provided in part by Department of Veterans Affairs (CARA-026-10F to MLR), the
National Institutes of Health (5R01 HL098490-03 to MLR and NIH RO1 HL092071 to MVP), and institutional
funds.

Correspondence to: Matthias L. Riess, M.D., Ph.D., Medical College of Wisconsin, 8701 Watertown Plank Road, Milwaukee,
Wisconsin 53226, Tel: 414-456-5733, Fax: 414-456-6507, mriess@mcw.edu.

ThisisaPDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it
ispublished initsfinal citable form. Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Riess and Podgoreanu

References

1

Page 2

Rahman S, Li J, Bopassa JC, Umar S, lorga A, Partownavid P, Eghbali M. Phosphorylation of
GSK-3B mediates intralipid-induced cardioprotection against ischemia/reperfusion injury.
Anesthesiology. 2011; 115:242-53. [PubMed: 21691195]

.Li J, lorgaA, Sharmas, Youn JY, Partow-Navid R, Umar S, Cai H, Rahman S, Eghbali M.

Intralipid, aclinically safe compound, protects the heart against ischemia-reperfusion injury more
efficiently than cyclosporine-A. Anesthesiology. 2012; 117:836—46. [PubMed: 22814384]

. Umar S, Nadadur RD, Li J, Matese F, Partownavid P, van der Laarse A, Eghbali M. Intralipid

prevents and rescues fatal pulmonary arterial hypertension and right ventricular failurein rats.
Hypertension. 2011; 58:512-8. [PubMed: 21747043]

4. Weinberg G, Ripper R, Feinstein DL, Hoffman W. Lipid emulsion infusion rescues dogs from

bupivacaine-induced cardiac toxicity. Reg Anesth Pain Med. 2003; 28:198-202. [PubMed:
12772136]

. Rosenblatt MA, Abel M, Fischer GW, Itzkovich CJ, Eisenkraft JB. Successful use of a20% lipid

emulsion to resuscitate a patient after a presumed bupivacaine-related cardiac arrest.
Anesthesiology. 2006; 105:217-8. [PubMed: 16810015]

. Feng J, Lucchinetti E, Ahuja P, Pasch T, Perriard JC, Zaugg M. Isoflurane postconditioning

prevents opening of the mitochondrial permeability transition pore through inhibition of glycogen
synthase kinase 3. Anesthesiology. 2005; 103:987-95. [PubMed: 16249673]

. Huhn R, Heinen A, Weber NC, Kerindongo RP, Oei GT, Hollmann MW, Schlack W, Preckel B.

Helium-induced early preconditioning and postconditioning are abolished in obese Zucker ratsin
vivo. J Pharmacol Exp Ther. 2009; 329:600-7. [PubMed: 19244549]

. Nordenstrom J, Thorne A. Comparative studies on a new concentrated fat emulsion: Intralipid 30%

vs. 20%. Clin Nutr. 1993; 12:160-7. [PubMed: 16843306]

. Morris S, Simmer K, Gibson R. Characterization of fatty acid clearance in premature neonates

during intralipid infusion. Pediatr Res. 1998; 43:245-9. [PubMed: 9475292]

10. Partownavid P, Umar S, Li J, Rahman S, Eghbali M. Fatty-acid oxidation and calcium homeostasis

areinvolved in the rescue of bupivacaine-induced cardiotoxicity by lipid emulsion in rats. Crit
Care Med. 2012; 40:2431-7. [PubMed: 22647409]

11. Podgoreanu, MV .; Ma, Q.; Mackensen, GB.; Zhang, Z.; Kohl, F.; Smith, M.; Bain, J.; Newgard,

C.; Drew, K.; Barnes, B. Metabolic Correlates of Cardioprotection Following Deep Hypothermic
Circulatory Arrest in Hibernating Arctic Ground Squirrels. Presented at the Annual Meeting of
American Society of Anesthesiologists; Chicago, Illinois: A0008. October 15, 2011,

12. Podgoreanu M, Ma Q, Zhang Z, Bain J, Newgard C, Riess M, Barnes B. The Cardioprotective

Phenotype in Mammalian Hibernators is Associated with Attenuation of Reperfusion-Induced
Nuclear Factor-Kappa B Regulated Myocardial Inflammation. Circulation. 2012; 126:A1952.

13. Hausenloy DJ, Boston-Griffiths EA, Yellon DM. Cyclosporin A and cardioprotection: from

investigative tool to therapeutic agent. Br J Pharmacol. 2012; 165:1235-45. [PubMed: 21955136]

Anesthesiology. Author manuscript; available in PMC 2014 May 01.



