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염증 (炎症)



Journal of Nutrition & Metabolism (2012)
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Sterol-regulatory element-binding protein 1 (SREBP1)

- a transcription factor that regulates genes related to lipogenesis

- SREBP1 is upregulated under conditions of obesity.

- SREBP1 may play a role in proliferation of various tumor cells.

Nutrition Journal (2007) 6:20
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Expression levels of SREBP-1 and COX-2 were 
elevated in the colon of obese ob/ob mice

Song, N.Y., Na, H.-K., .Baek JH, & Surh, Y.-J. (2014) Biochem. Pharmacol.



Modified from Brown et al. 
Trends in Endocrinology 

and Metabolism. (2010)
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SIRT1 (ClassⅢ HDACs) 

 human ortholog of the yeast Sir2 (silent information regulator 2) 

 also known as Sirtuin

 function: histone/non-histone deacetylase (NAD+-dependent) 

 roles: Anti-diabetes, anti-aging, metabolic regulation  
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DHA inhibited insulin-induced acetylation of 
SREBP1 through upregulation of SIRT1 
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Being overweight or obese 
'linked to 10 common cancers'
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DHA protects against trinitrobenzene sulfonic acid (TNBS)-induced mouse colitis
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Nature, 431:461-466 (2004)
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Benjamin H. Maskrey et al. Arterioscler Thromb Vasc Biol. 2011;31:1001-1006

The ratio of ω-3 to ω-6 PUFAs is critical for the determination 
of the risk for inflammation-associated cancer



At the onset of the industrial revolution, there was a marked
shift in the ratio of ω-6 to ω-3 fatty acids in the diet.

ω-6 / ω−3
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http://www.llmt.org/research_fat1_mouse_model.htm
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inflammatory 
damage

Chronic atrophic 
gastritis Gastric cancer

http://nobelprize.org/nobel_prizes/medicine/laureates/2005/illpres/2_helicobacter_pylori.html
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C.S. Sander et al. (2004) Int. J. Dermatol.





BIO-LINK BLX-312 • Female SKH-1 hairless mice (6 to 7 weeks old)
• DHA diluted in acetone, topical application
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Jung SK et al.,
Cancer Res.,

2008
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DHA

• Female SKH-1 hairless mice 
(6 to 7 weeks old)

• DHA in acetone topically applied
• n = 15 per each group
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fat-1 mice were crossbred with hairless mice which harbor the albino 
allele to generate hybrid mice for our convenience

31 days

36 days

21 days

45 days
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43 days

Male fat-1+/-, hr-/- Female fat-1-/-, hr+/+
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There were significantly much higher proportions of ω-3 fatty acids in the 
skin of hairless fat-1 mice compared to those WT mouse skin

WT (n = 3) fat-1 (n = 3)

Linoleic acid C18:2 31.81 ± 0.62 27.06 ± 0.86 

γ-Linolenic acid C18:3 0.46 ± 0.06 0.22 ± 0.01 

Dihomo-γ-linolenic acid C20:3 1.03 ± 0.04 0.54 ± 0.06 

Arachidonic acid C20:4 0.37 ± 0.02 0.04 ± 0.01

ω-6 Polyunsaturated fatty acids (%) 33.66 ± 0.60 27.86 ± 0.89

α-Linolenic acid C18:3 0.90 ± 0.04 2.46 ± 0.13 

Eicosatrienoic acid C20:3 0.56 ± 0.06 1.03 ± 0.01 

Eicosapentaenoic acid C20:5 0.35 ± 0.04 1.29 ± 0.02

Docosahexaenoic acid C22:6 0.36 ± 0.01 2.63 ± 0.11 

ω-3 Polyunsaturated fatty acids (%) 2.18 ± 0.03 7.41 ± 0.24  
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Table  Polyunsaturated fatty acid composition of hairless mouse skin 
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180 mJ/cm2 
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Oxidative Stress

Inflammation

Nrf2

Kundu, J.K & Surh, Y.-J. (2010) Pharm. Res.





Expression of Nrf2-regulated cytoprotective proteins 
is higher in skin tissues of hairless fat-1 mice
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Atherosclerosis
Arthma
Rheumatoid arthritis
IBD
Obesity/Diabetes
Cancer

Lee, H.-.N & Surh, Y,-J.,  Biochem. Pharmacol. (2012) 

Failure in resolution 

Timely resolution of inflammatory response is important 
for preventing chronic inflammation and cancer

(炎症)Inflammation 火 = Fire

http://images.google.co.th/imgres?imgurl=http://content.answers.com/main/content/wp/en/thumb/d/de/250px-FiremanSam.jpg&imgrefurl=http://www.answers.com/topic/fireman-sam&h=253&w=250&sz=42&hl=th&start=15&tbnid=8W2enAIo_BCQyM:&tbnh=111&tbnw=110&prev=/images?q=fireman&gbv=2&hl=th




Efferocytosis (phagocytic removal of 
apoptotic neutrophils by macrophages) 

10/19



Green : Macrophages
Red : Apoptotic thymocytes

Phagocytic removal of apoptotic cells by macrophages
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F4/80 : macrophage marker
Gr-1 : neutrophil marker
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Resolvin D1 (RvD1)
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Resolvin D1 (RvD1)-mediated repression of TNF-α production restores 
the efferocytic activity of macrophages

Lee, H.N. ….. Surh, Y.-J, J. Cell Sci. (2013) 
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Resolution

RvD1 stimulates efferocytosis
during resolution of inflammation by
inhibiting TNF-α production
via two different NF-κB pathways:

1) suppressing nuclear translocation
of p65/p50

2) facilitating nuclear translocation
of p50/p50

J. Cell Sci. (2013) 126: 4037-4047 





Pro-resolving 
lipid mediators 
(RvD1, maresin, 
protectin, etc.)

DHA 

COOH

Chronic inflammation

Resolution

Acute inflammation

Anti-inflammation

Adopted from: H.-W. Yum, H.-K. Na & Y.-J. Surh (2016) Sem. Cancer Biol., 40-41: 141-159
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