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n-3 Fatty acids in critical illness
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Polyunsaturated fatty acids and
inflammation

Biosynthesis of polyunsaturated fatty acids
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Biological roles of polyunsaturated fatty acids
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Figure 1. Structure of some
fatty acids.
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Arachidonic acid as a substrate for synthesis
of bioactive mediators
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Table 1. Fatty acid nomenclature and sources.

Systematic name Trivial name Shorthand Sources
notation

Decanoic Capric 10:0 De novo synthesis; coconut oil

Dodecanoic Lauric 12:0 De novo synthesis; coconut oil

Tetradecanoic Myristic 14:0 De novo synthesis; milk

Hexadecanoic Palmitic 16:0 De novo synthesis; milk; eggs; animal fats; meat; cocoa butter; palm oil
(other vegetable oils contain lesser amounts); fish oils

Octadecanoic Stearic 18:0 De novo synthesis; milk; eggs; animal fats; meat; cocoa butter

9-Hexadecenoic Palmitoleic 16:1n-7 Desaturation of palmitic acid; fish oils

9-Octadecenoic Oleic 18:1n-9 Desaturation of stearic acid; milk; eggs; animal fats; meat; cocoa butter;
most vegetable oils especially olive oil

9,12-Octadecadienoic Linoleic 18:2n-6 Cannot be synthesised in mammals; some milks; eggs; animal fats; meat;
most vegetable oils especially corn, sunflower, safflower and soybean oils;
green leaves

9,12,15-Octadecatrienoic �-Linolenic 18:3n-3 Cannot be synthesised in mammals; green leaves; some vegetable oils
especially rapeseed, soybean and linseed oils

6,9,12-Octadecatrienoic �-Linolenic 18:3n-6 Synthesised from linoleic acid; borage and evening primrose oils

11,14,17-Eicosatrienoic Mead 20:3n-9 Synthesised from oleic acid; indicator of essential fatty acid deficiency

8,11,14-Eicosatrienoic Dihomo-�-linolenic 20:3n-6 Synthesised from �-linolenic acid

5,8,11,14-Eicosatetraenoic Arachidonic 20:4n-6 Synthesised from linoleic acid via �-linolenic and dihomo-�-linolenic
acids; meat

5,8,11,14,17-Eicosapentaenoic Eicosapentaenoic 20:5n-3 Synthesised from �-linolenic acid; fish oils

7,10,13,16,19-Docosapentaenoic Docosapentaenoic 22:5n-3 Synthesised from �-linolenic acid via eicosapentaenoic acid

4,7,10,13,16,19-Docosahexaenoic Docosahexaenoic 22:6n-3 Synthesised from �-linolenic acid via eicosapentaenoic acid; fish oils

Oleic acid
18:1n-9

Linoleic acid
18:2n-6

�-Linolenic
acid
18:3n-3
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Figure 2. Outline of the path-
way of biosynthesis of polyun-
saturated fatty acids.

Figure 3. Basis of the anti-inflammatory effects of eicosapentaenoic acid. COX, cyclooxy-
genase; EPA, eicosapentaenoic acid; LOX, lipoxygenase; LT, leukotriene; PG, prostaglandin;
TX, thromboxane.
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Alternatives to n-6 polyunsaturated fatty
acids for use in artificial nutrition
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Eicosapentaenoic acid as an arachidonic acid
antagonist
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n-3 Polyunsaturated fatty acids and
inflammatory cytokines
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Fish oil and animal models of endotoxemia
and sepsis
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n-3 Fatty acids in critical illness
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Studies of fish oil-containing
parenteral nutrition in surgical
patients
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Continued on next page

Table 2. Summary of studies employing enteral nutrition including fish oil that have reported immune or inflammatory outcomes.

Ref. Type of patients Formula studied Immune/inflammatory outcomes Effects of formula with fish Comments on other outcomes
oil on immune/inflammatory
outcomes

57 Burns (av. 40% 50:50 Fish oil:safflower Lymphocyte count None � wound infections,
BSA) oil vs 50:40:10 MCT: Bacterial killing by neutrophilis None infectious episodes and

corn oil:soybean oil vs length of hospital stay
70:30 soybean oil:MCT (expressed as % of original

BSA burn) in fish oil group
No effect on mortality

58 ICU (trauma, IMPACT® vs Standard Lymphocyte proliferation � at days 3 and 7 No effect on length of
surgery, sepsis) hospital stay or mortality

59 Cancer surgery IMPACT® vs Standard Complement C3 None ��No. of patients with
Circulating lymphocyte and None infectious/healing,
subset numbers complications in IMPACT
HLA-DR expression on None group
monocytes
Lymphocyte proliferation � at day 7 No effect on mortality

60 Cancer surgery IMPACT® vs Standard Circulating IgG and IgM IgG � at day 16; IgM � at
days 7 and 10

Circulating lymphocyte subsets Number of T cells, helper
T cells and B cells � at
days 7, 10 and 16

IFN-� production by stimulated � at day 16
 lymphocytes

61 Cancer surgery IMPACT® vs Standard PGE2 production by endotoxin- Time-dependent � by up to � infections and length of
stimulated cells 60% hospital stay

62 Cancer surgery IMPACT® vs Standard Spontaneous or mitogen-
stimulated production of:
IL-1� None
IL-1ß, IL-2 � at day 16 (+ mitogen)
IL-2R � at days 7 and 10 (+ mitogen)
IL-6 � at days 3 and 7 (spontaneous)
TNF-� � at days 7 (spontaneous)

63 Cancer surgery IMPACT® vs Standard Circulating IgA, IgG, IgM None
vs low-fat TPN Circulating complement C3 None

Circulating TNF-�, IL-1, None
IL-6, sIL-2R
Leukocyte counts and Some
subset numbers
Phagocytosis by monocytes � at days 8-10 for
and neutrophils monocytes

64 Cancer surgery IMPACT® vs Standard Circulating IgA, IgG, IgM None No effect on % infected
vs TPN Circulating complement C3 None patients but � infection score

Circulating sIL-2R � at day 8 ��length of hospital stay
Circulating IL-6 � at day 8
Circulating lymphocyte and None
subset numbers
Phagocytosis by monocytes � at days 4 and 8
DTH response � at day 8
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Ref. Type of patients Formula studied Immune/inflammatory outcomes Effects of formula with fish Comments on other outcomes
oil on immune/inflammatory
outcomes

65 Trauma IMPACT® vs Standard Circulating C-reactive protein � at day 4 No effects on infection rate,
Circulating lymphocyte and None length of hospital or ICU
subset numbers stay, or mortality
IL-2R expression on lymphocytes None
HLA-DR expression on monocytes � at day 7

66 Cancer surgery IMPACT® vs Standard Circulating C-reactive protein � at days 1 and 8 � number of antibiotic days,
Circulating IL-6 � at days 1 and 8 % infected patients and

length of hospital stay

67 Cancer surgery IMPACT® vs Standard Circulating IgA, IgG, IgM None
Circulating complement C3 None
Circulating sIL-2R � at days 1, 4 and 8
Circulating IL-6 � at days 1, 4 and 8
Circulating sIL-1R � at days 4 and 8
DTH response � at days 1, 4 and 8

68 Cardiac bypass IMPACT® vs Standard Circulating IL-6 � immediately before and No effect on time on
surgery (from �5 days during surgery ventilator, or length of ICU

preoperatively) Monocyte HLA-DR expression None or hospital stay
DTH response � at admission

69 Cancer surgery Nutrison® vs Standard Circulating C-reactive protein � at day 8
Circulating lymphocyte and � total lymphocytes and %
subset numbers T cells, T helper cells, NK

cells at day 8
� cytotoxic T cells at day 8

Circulating IL-1, IL-2 None
Circulating TNF-�, IL-6 � at day 8
Circulating PGE2 None
Neutrophil phagocytosis �
Neutrophil respiratory burst �

BSA, body surface area; DTH, delayed-type hypersensitivity; HLA, human leukocyte antigen; ICU, intensive care unit; IFN, interferon; Ig,
immunoglobulin; IL, interleukin; MCT, medium chain triglyceride; NK, natural killer; PG, prostaglandin; R, receptor; TNF, tumour necrosis factor;
TPN, total parenteral nutrition.

Table 2 continued.
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