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The Interaction of Adipose Tissue with Immune System and
Related Inflammatory Molecules

Yu-hee Kim, Bong-hyuk Choi and Myoung-Sool Do

School of Life and Food Sciences, Handong Global University, Pobang, Korea

ABSTRACT

Background: Adipose tissues were initially introduced as energy storages, but recently
they have become famous as an endocrine organ which produces and secretes various
kinds of molecules to make physiologic and metabolic changes in human body. It has
been studied that these molecules are secreted in abundance as the adipose tissue
becomes bigger along with obesity. Furthermore, it has been found that they are
mediating systemic inflaimmation and generation of metabolic diseases such as type 2
diabetes and atherosclerosis. On the basis of these, we studied previous papers which
have been researched about the interaction between preadipocytes and macrophages,
adipose tissues and lymph nodes, and adipose tissue secreting molecules. Results: Firstly,
preadipocytes and macrophages ate expressing similar transcriptomes and proteins, and
preadipocytes can be converted to mature macrophages which have phagocytic activity.
Moreover, the monocytes, which initially located in the bone marrow, are filtrated to
the adipose tissue by monocyte chemotatic protein-1 and ate matured to macrophages
by colony stimulating factor-1. Secondly, adipose tissues and their associated lymph
nodes are interacting each other in terms of energy efficiency. Lymph nodes promote
lipolysis in adipose tissues, and polyunsaturated fatty acids in adipocytes become energy
sources for dendritic cells. Lastly, adipose tissues produce and secrete proinflaimmatory
molecules such as leptin, adiponectin, TNF-a, IL-6, and acute phase proteins, which
induce the inflammation and potentially generate metabolic diseases. Conclusion:
According to these, we can link adipose tissues to inflaimmation, but we need to affirm
the actual levels and roles of adipose tissue-derived proinflammatory molecules in human

body. (Immune Network 2006;6(4):169-178)
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Figure 1. Obesity induces change of adipokine secretion in adi-
pose tissue. Adipose tissue components, especially adipocytes and

macrophages undergo changes in adipokine secretion along with
obesity.
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Figure 2. Sectetion of inflam-
matory molecules and generation
of metabolic diseases in obese
state. As a result of obesity, adi-
pokine secretion levels are
changed. Consequently, inflam-
mation, insulin resistance, and
endothelial dysfunction are in-
duced by more than normal ran-
ges of adipokine level.

Type 2 diabetes
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Figure 3. Effects of leptin on
innate and adaptive immunity.
In innate immunity, leptin stimu-
lates the activities of macro-
phages, neutrophils, and natural
killer cells. In adaptive immunity,
leptin mediates proliferation of
naive T' cells in thymus and secre-
tion of cytokines form T helper
1 cells.
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Aeo] S MAE Ao E HuEI ATH(12,32-34).
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olgAlel dF Fx7} o=, Al F7et
A WEe] gle FX& el Ao= Riusgt
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(60). =, Hl2gEe WA AFHHE
a7k gvan ¢ 4 qloh

435 #4d Aol &7 (Inflammatory cytokines).

Tumor necrosis factor-a (TNF-a): S| XA X ol A

o
rr

SRR

W EHa BHE e o8 71 2759 Alo|EFICIE 0]
FRE T g, AYRA A7e] tare] B ol

TNF-a°]tH(14). A& -9 TNF-a« mRNA7} FE A

WAZAN BRI ASZ BAGR, B g
Ao AMAze Az Be guz HAGAT B
HEY gRELe GANTZE F2 TPHE 28 B

i‘OﬂH LA ATH61). AP A EFo 2 FHEH

o tsie oFF YA A kAT, FAH O
fé Zl‘%xﬂiA Aad AFS oA AL Hd
Z1 vk glTh62).

HI T A, AR Ao A TNF-ao] ddo] 543 57
ste AL dAFgoeZ s TNF-art d&d a9
Aol ks wE sheAo] AVIEATHI4). HAAZ
TNF-a= Q&3 842 Al 7|(serine group)S <4t
A ZIAY A&l FEA9 Td AAE F& ded
AEAGE e Ao Z YEGTH63).

TNF-av= F3 73359 A 9 8o A &
o] 3tt}. NF-kB &4, VCAM-1, ICAM-1, selectin, MCP-1
o d 7k died yIAE 2 3 FF2H 2
By F7HE B U A4St BAS FIAZITHE).
I Az Ao sbstdd S Fola, 3 837
5o £4< 93t w3 PKBY AkE ES12HEA 7] o

o= H

(¢

2H A RS SAAA Do) £4L 71
2 TH65).

L3k TNF-a© IL-6, E}E—iiﬂl(%) AR A2}
(nerve growth factor)(67)%] S 2% }‘—;— = bz
49 A il AAR 35 A e Hue

ATt
Interleukin-6 (IL-6): IL-6 S A] B 73} &7 2|H}z 2] o
A W 9 By 218t 923 E Alo]ETRelo
HAL FoT /\11:]_(15) oA AAElE FA7] B
©] CRPY B3 & A= Aol AxA A Er)=
IL-62h= Zlo] Y vhes). 3 IL-6 &7} 3t
Aol A dAgoz A IL-69 FTF2U do] A7
5 212.1(69), °l= Xlt'WPOﬂH Al oA &
& x2do g s HEste EAZ 4ANT2).

IL-6= AA AARH= 1°r e o giAF A2
287 AFS FaAH, Hinky #Este] YEehuds
B s 2AAT(70. 873 ﬁ} %27] @Ad #olain
(15), Q1&d FEAIRS-DY AL FAAA d5d
AL GEeth23). IL-6E B FAd EgHo=z
EAs= AFgeart D).

78 Abol E71Ql: o]elol = BE AT-E ko] 11,

IL-8, IL-10, IL-17D & B2 T/ Al|EFRRIe] A=z
Aol A FAETT GeA Aok AbE ZAHAE A ]
IL-8 4 &&de IL-1p9 TNF-aol o) X"t
(16). 12| A IL-8= HITF A] TNF-aoll ]3| leE]L =
OE AlEFAIY IL-69F @7 @5 FA7F =oldt
(72). g5 FES 2= 1IL-109] 8F 3] &3 H|gt
Al F7FsEH (17), Abe] AAE 2 718 E oA
Bl = Aoz #elxQth73). IL-17DE W3] A Z 9|
Aol IL-6 2 IL-82] HAHS =8k Ao gAY
(74), AFAZA A EHE= R digk A5 A7t ¢l
o] ojtjZFQl o2 F4E Holr}. [L-189] F £ &
& Bl A Fobel(75) Aol Ilst AP I
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2 G A ARA gAY ddo] A
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3712}, = vascular endothelial growth factor (VEGF)©]
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