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Abstract

Intralipid as a first safe fat emulsion for human use has been shown to be
cardio protective in some recent studies. This is a brief review with the main focus
on recent studies about intralipids and their role in the heart protection. Intralipids as
a source of calories have been applied for several years to cure patients. However,
there are rare reports in the case of rescuing effect in many toxicities specially cardiotoxicity. Thus, more investigations are still needed to explain the basic mechanism of
intralipids concerning to heart protection and resulting new applications.
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Introduction
Intravenous lipid emulsion (ILE) is a new technique
to treat local anesthetic systemic toxicity (LAST) as well as an
effective antidote for other lipophilic drug poisonings. In recent
years numerous applications of intralipids have efficaciously investigated in critical care patients. This emulsion based material
has been applied as a main source of essential fatty acids for
parenteral nutrition. That is an emulsion of soy bean oil, egg
phospholipids and glycerin, and is accessible in three concentrations: 10%, 20% and 30% that the latter concentration has not
been accepted for direct intravenous infusion[1]. Many investigations have been performed in order to understand more the
mechanism of this new treatment.
Heart diseases are the main groups for the death of
millions of people every year. There are some main risk factors
that can be influenced on heart protection. These factors can be
changed to lower the risk of cardiovascular disease and therefore death. Three main factors are hypercholesterolemia, hypertension, and cigarette smoking. Controlling of these factors
mainly can improve the patient situation. According to reports,
even patients with asymptomatic cardiovascular disease have
been reported to benefit from aggressive cholesterol-lowering
therapy. Furthermore, managing hypertensive disease by new
guidelines showed that treatment decisions can be improved[2,3].
Moreover, former smokers have shown less risk of myocardi-
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al infarction compare to smoker persons[4,5]. Then, managing of
risk factors can convert them into protection factors.
In the most cases, the reperfusion injury is more injuring than the ischemia itself owing to oxidative damage caused
by free radicals and calcium overload as an outcome of reintroduction of blood to the tissue. Pharmacological post conditioning has been used to protect the heart against ischemia/reperfusion injury. Though, none of pharmacological agents have been
extensively accepted. Li et al have presented a report about post
ischemic treatment with intralipid in 2012 as the first safe fat
emulsion for human use. The authors stated that such an emulsion can improve the cardiac functional recovery of isolated
Langendorff-perfused mouse hearts by ~ 4 fold and outcomes in
70% reduction in the myocardial infarct size[6].
In this review the importance of intralipid have presented. Indeed, this is a brief review with the main focus on recent
studies about intralipids and their role in the heart protection.
Intralipid in Heart Protection
According to reports, sudden cardiac arrest cause up to
400000 deaths yearly in the US. Cardiac arrest could be due to
abnormally slow heart rate known as bradycardia. Bradycardia
is a catastrophic event which is associated with significant mortality and morbidity[3,7,8].
Li et al have presented a report about post ischemic
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treatment with intralipid in 2012 as the first safe fat emulsion
for human use. The authors stated that such an emulsion can
improve the cardiac functional recovery of isolated Langendorff- perfused mouse hearts by ~ 4 fold and outcomes in 70%
reduction in the myocardial infarct size. Their results showed
that intralipid can be as potent as cyclosporine-A in inhibiting
mPTP opening. According to authors, intralipid is also more
effective than cyclosporine-A in decreasing the infarct size. In
vivo dose of intralipid (at 5ml/kg) in their work was within recommended range by American Society of Regional Anesthesia
and Pain Medicine for rescuing bupivacaine cardiotoxicity in
patients. They concluded that according to their results intralipid
can introduce as a new beneficial agent for acute myocardial infarction patients[6].
Rahman et al, showed that intralipid can protect the
heart against ischemia/reperfusion injury as well as bupivacaine
induced cardiotoxicity[9] and then their group also examined the
effect of intralipid on the heart protection against bradycardia on
wild type female mice C57/Bl6 (2 - 4 month old).The recorded
results showed that the heart rates at the baseline before inducing bradycardia was 224 ± 7 beats/min and the left ventricular
pressures was 64 ± 4 mmHg. Then, administration of Xylazine
reduced the heart rate meaningfully to 81 ± 9 beats/min and left
ventricular pressure to 5 ± 2 mmHg (p < 0.001). Their main result was that the perfusion of the heart with intralipid rapidly
restored the heart rate to 209 ± 30 and left ventricular pressure
to 59 ± 4. The amounts those were not meaningfully different
than their values before inducing bradycardia at the baseline.
They reported that according to in-vivo results, only one bolus
of Intralipid (20%) right before reperfusion is enough to protect
the heart against ischemia/reperfusion injury. Their results also
revealed that application of intralipid at the reperfusion can improves the functional recovery of isolated Langendorff-perfused
mouse hearts by ~4 fold and significantly reduces the infarct
size. Therefore, intralipid presented the ability to rapidly reverse
bradycardia in female mice[10].
In another study by Motayagheni et al, the results showed
that intralipid reduced the infarct size on male Sprague-Dawley
young rats of ischemia/reperfusion injury by ~70% and mainlyimproved heart functional recovery after an ischemic insult in
isolated Langendorff-perfused hearts. As micro RNA (miRNA)
has been involved as a regulatory molecule in many cardiovascular diseases (such as myocardial ischemia/reperfusion injury,
in that work we evaluated the role of miRNA-1 (miR-1) and
MiR-144 in intralipid-induced cardio-protection against ischemia/reperfusion ischemia/reperfusion injury. According to their
obtainedresults, infarct size was significantly smaller in the intralipid group compared to control. The micro-RNA data revealed
that the expression of miR-1 was significantly upregulated in the
hearts subjected to in-vivo ischemia/reperfusion injury which
received one bolus of intralipid compared to control hearts. Expression of miR-144 was also upregulated in intralipid group
compared to control in hearts subjected to ischemia/reperfusion
injury. The involved cardio protection molecular mechanisms
related to intralipid protection were not well understood[11].
Based on informed reports, over the past decade the
prevalence of coronary artery disease through pregnancy has
significantly increased in women owing to increased maternal
age as well as their lifestyle that become including stress, smoking, diabetes and chronic hypertension. Ischemic heart disease
www.ommegaonline.org
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during pregnancy leads to a noticeably worse prognosis than
in non-pregnant women[12-15]. Lipids, particularly polyunsaturated fatty acids, have gotten superior attention in the field of
cardiovascular research and also prevalence of coronary artery
disease through pregnancy. Li, et al, recently confirmed that the
heart of late pregnant rodents is more prone to ischemia/ reperfusion injury compared to non-pregnant rodents. Their results
showed that intralipid can protect the heart in late pregnancy
against ischemia/reperfusion injury by inhibiting the mPTP
opening through Cav2/STAT3/GSK-3β pathway. Intralipid-induced proposed cardio-protection mechanism against ischemia/
reperfusion injury showed that administration of intralipid at the
time of reperfusion can protect the heart in late pregnant by recruiting Cav2 causing to phosphorylation increment of STAT3,
which converges to phosphorylate GSK-3β, and, in turn, inhibits
the opening of the mPTP and finally induces protection against
reperfusion injury[16].
In another work, Li et al hypothesized that intralipid
can protect the heart in late pregnancy by regulating the levels
of specific microRNAs. The results based on microRNA-microarray tests recognized MiR122 as a new micro-RNA that its
expression was amazingly upregulated more than 10 fold in the
heart of late pregnancy rats in intralipid group compared to control group. The authors suggested that miR122 regulates apoptosis in cardio-myocytes related to hypoxia/re-oxygenation since
miR122-overexpression caused to diminished apoptosis, whereas knockdown of miR122 increased apoptosis. Pyruvate kinase
isoform M2 (PKM2), which is known to regulate cell apoptosis in the liver, is a direct target of miR122. The obtained data
showed that Pyruvate kinase isoform M2(as a cell apoptosis regulator in the liver) and caspase 3 were 2 targets of miR122 since
the expression of Pyruvate kinase isoform M2 and capase-3 in
the heats subjected to ischemia/reperfusion injury was significantly lower in intralipid group compared to control group in
late pregnancy[17].
Other New Applications of Intralipids
In recent studies various applications of intralipid have
been reported. Indeed, intravenous lipid emulsion therapy was
introduced as a treatment for local anesthetic toxicity. Then, the
other applications of intralipid such as ability in heart protection were appeared. It has also been used in other area such as
using in pro-inflammatory response treatment, in cancer therapy area or as treating unexplained recurrent spontaneous abortion. Sanches et al, assessed the effects of increasing the energy
availability from intralipid on steers alters aspects of the innate
immune response to endotoxin challenge. Their results showed
increased circulating non-esterified fatty acids with a lipid
emulsion modulates the pro-inflammatory response in steers[18].
In another study, intralipid decreased platinum containing anti-cancer drugs accumulation in the liver, spleen, and kidney.
The authors stated that the mechanism was through decreasing
reticulo-endothelial system (RES) uptake and then increasing
the bioavailability of the anti-cancer drug[19]. In recent years, the
investigators also evaluated the mechanisms of applying intralipid in treating unexplained recurrent spontaneous abortion.
The authors suggested that intralipid can use as an alternative to
intravenous immunoglobulin[20].
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Conclusion
Although intralipids as a source of calories have been
applied for several years, there are rare reports in the case of rescuing effect in many toxicities specially bupivacaine cardiotoxicity. So, more trials are still essential to clarify the basic mechanism of intralipids regarding to heart protection and resulting
new applications.
Conflict of interest: The author declares no conflict of interest.

References
1. Motayagheni, N. From Bupivacaine to Intralipid: Leading Edge.
(2016) J Anesth Crit Care Open Access 4(6): 1-3.
Crossref | Others
2. Umar, S., Dewey, S., Motayagheni, N., et al. Ubiquitin Proteasome
System Is Altered In Severe Pulmonary Hypertension And Right Ventricular Dysfunction. (2016) A66 PH: MOLECULES, CELLS AND
ANIMAL MODELS American Thoracic Society A2242-A2242.
Others
3. Umar, S., Barseghyan, M., Centala, A., et al. Protection Conferred By
Y-Chromosome Against Pulmonary Arterial Hypertension Is Not Due
To Ddx3y Gene. (2016) D52 MOLECULAR INSIGHT INTO PULMONARY HYPERTENSION American Thoracic Society A7275-A7275.
Others
4. Pennington, J.C., Tecce, M.A., Segal, B.L. Heart protection: controlling risk factors for cardiovascular disease. (1997) Geriatrics
52(12): 40-42.
Pubmed
5. Azhough, R., Barband, A.R., Motayagheni, N., et al. Spontaneous
rupture of adrenal pheochromocytoma in a patient with Von Recklinghausen’s disease. (2009) Indian J Crit Care Med 13(2): 94.
Pubmed | Crossref
6. Li, J., Iorga, A., Sharma, S., et al. Intralipid, a clinically safe compound, protects the heart against ischemia-reperfusion injury more efficiently than cyclosporine-A. (2012) Anesthesiology 117(4): 836-846.
Pubmed | Crossref
7. Li, J., Motayagheni, N., Barakati, N., et al. Intralipid Protects the
Heart Against Ischemia/Reperfusion Injury By Reducing Cardiomyocyte Apoptosis Via Mir122 Induction In Late Pregnancy. (2016) Cardiology Karger All Schwilerstrasse 10, Ch-4009 Basel, Switzerland.
Others
8. Motayagheni, N., Phan, S., Eshraghi, C., et al. Inhibition Of Leptin
Receptor Abolishes Intralipid-induced Cardioprotection Against Ischemia-Reperfusion Injury. (2016) Cardiology 134: 241.
Others

Ommega Online Publishers
Journal Title: Journal of Anesthesia and Surgery (JAS)
Journal Short Name: J Anesth Surg
www.ommegaonline.org

9. Rahman, S., Li, J., Bopassa, J.C., et al. Phosphorylation of GSK-3beta mediates intralipid-induced cardioprotection against ischemia/reperfusion injury. (2011) Anesthesiology 115(2): 242-253.
Pubmed | Crossref
10. Motayagheni, N., Eghbali, M. Complete Reversal of Xylazine-induced Bradycardia With Intralipid in Female Mice. (2016) American
Heart Association Inc.
Others
11. Motayagheni, N., Sharma, S., Li, J., et al. Implication of miR-1
and miR-144 in Intralipid-induced Cardioprotection Against Ischemia/
Reperfusion Injury. (2016) Cardiology Karger All Schwilerstrasse 10,
Ch-4009 Basel, Switzerland.
Others
12. James, A.H., Jamison, M.G., Biswas, M.S., et al. Acute myocardial
infarction in pregnancy. (2006) Circulation 113(12): 1564-1571.
13. Ladner, H.E., Danielsen, B., Gilbert, W.M. Acute myocardial infarction in pregnancy and the puerperium: a population-based study.
(2005) Obstet Gynecol 105(3): 480-484.
Pubmed | Crossref | Others
14. Roth, A., Elkayam, U. Acute myocardial infarction associated with
pregnancy. (1996) Annals of Internal Medicine 125(9): 751-762.
Pubmed | Crossref | Others
15. Kealey, A.J. Coronary artery disease and myocardial infarction in
pregnancy: a review of epidemiology, diagnosis, and medical and surgical management. (2010) Can J Cardiol 26(6): e185-e189.
Pubmed
16. Li, J., Ruffenach, G., Kararigas, G., et al. Intralipid protects the
heart in late pregnancy against ischemia/reperfusion injury via Caveolin2/STAT3/GSK-3β pathway. (2017) J Mol Cell Cardiol 102: 108-116.
Pubmed | Crossref
17. Li, J., Motayagheni, N., Barakati, N., et al. Intralipid Protects the
Heart in Late Pregnancy Against Ischemia/Reperfusion Injury by Reducing Cardiomyocyte Apoptosis via Mir122 Induction. (2016) Am
Heart Assoc
119: A442.
Others
18. Burdick Sanchez, N.C., Carroll, J.A., Donaldson, J.R., et al. Exogenous administration of lipids to steers alters aspects of the innate immune response to endotoxin challenge. (2015) Innate immunity 21(5):
512-522.
Pubmed | Crossref
19. Liu, L., Ye, Q., Lu, M., et al. A new approach to reduce toxicities
and to improve bio availabilities of platinum-containing anti-cancer
nanodrugs. (2015) Sci Rep 5: 10881.
Pubmed | Crossref
20. Meng, L., Lin, J., Chen, L., et al. Effectiveness and potential mechanisms of intralipid in treating unexplained recurrent spontaneous abortion. (2016) Arch Gynecol Obstet 294(1): 29-39.
Pubmed | Crossref

Journal ISSN: 2377-1364
E-mail: anestheisa@ommegaonline.com
Website: www.ommegaonline.org

67

J Anesth Surg

|

volume 4 : issue 1

