
(�T2[ &\ 

 

 

P+5	���
������8M/�87�R6 

 

Mechanisms for suppression of macrophage inflammatory 

responses by platelets 

 

 

 

 

 

 

 

 

2016, 94 
 

 

3ND'('(Y� N(BED 
J"ND(*1� <%��(Z$ 

-=:(�W 
 

D351� )O� C� 
  



A9�

�

T2AX………………………………………………………………………………1 

 

@QAX………………………………………………………………………………2 

 

?S���……………………………………………………………………………6 

 

G�F� KT…………………………………………………………………………7 

 

G�F� P+5	���
������ LPS.H�/�……………………..10 

 

G�F� P+5	���
������ NO>=/���	��R6……32 

 

G#F� J0���IT……………………………………………………………51 

 

UV……………………………………………………………………………………54 

 

!L2;………………………………………………………………………………55 

 

 



 1 

ʍƁȃˇ  

 

ƒʍƁ)˷ğɳ˙ʈ'ųʦ2;�ƫ(ćƁ>Ćȏ$�:4(#	:˸�

�ʍƁ�

 ˻˶Ando, Y., Oku, T. and Tsuji, T.  

Platelets attenuate production of cytokines and nitric oxide by 

macrophages in response to bacterial endotoxin, Platelets, in press, 

published online Nov. 20 doi: 10.3109/09537104.2015.1103369 (2015) 

 

� ˼˶Ando, Y., Oku, T. and Tsuji, T.  

Platelet supernatant suppresses LPS-induced nitric oxide production from 

macrophages accompanied by inhibition of NF-κB signaling and increased 

arginase-1 expression, submitted 

 

ʍƁ � >ȣ 	 Ƞ'˷ʍƁ 	 >ȣ � Ƞ'¥ǰ3�˸  

 

ßɎʍƁ  

� ˻˶Oku, T., Nakano, M., Kaneko, Y., Ando, Y., Kenmotsu, H., Itoh, S., Tsuiji, 

M., Seyama, Y., Toyoshima, S. and Tsuji, T.  

Constitutive turnover of phosphorylation at Thr-412 of human 

p57/coronin-1 regulates the interaction with actin, J. Biol. Chem., 287, 

42910-42920 (2012) 

 

� ˼˶Oku, T., Ando, Y., Ogura, M. and Tsuji, T.  

Development of Splice Variant-Specific Monoclonal Antibodies Against α3 

Integrin, Monoclon. Antib. Immunodiagn. Immunother., 35, 12-17 (2016) 

 



 2 

ǽɶȃˇ  

 

˻)� Ando Y, Oku T, Tsuiji M and Tsuji T 

Analysis of ligands for CD83, a marker of activated immune cells 

Experimental Biology 2013˵2013 Ľ˷qWb�˶  

 

˼)� Oku T, Ando Y, Tsuiji M, Toyoshima S and Tsuji T 

Phosphorylation of p57/coronin-1 regulates phagocytosis through the 

modulation of actin-binding activity 

Experimental Biology 2013˵2013 Ľ˷qWb�˶  

 

˽˶  ġɯȓ�˷Ɲāȉ˃˷ĘʧƇ˷ȬĀ¬˷ʫÖ  

¹ǷȷɕǀŔØ±�I�ǀŔØ±�I�CD83 (~J�cŰȶ  

ȣ 14 ø� Pharmaco-Hematology U�rVDu˵2013 Ľ˷ƕ�˶  

 

˾˶  Tsuiji M, Ando Y, Oku T, Tsubata T, Tsuji T 

Analysis of the immune response against capsular polysaccharides of 

Streptococcus pneumonia and the ligand of activation marker CD83 

78th Cold Spring Harbor Symposium on Quantitative Biology: Immunity & 

Tolerance˵2013 Ľ˷ez�|�M˶  

 

 



 3 

˿˶  ĘʧƇ˷ġɯȓ�˷ȬĀ¬˷ʓĲɐ˷ʫÖ  

Regulation of actin-binding activity of p57/coronin-1 via its phosphorylation 

at Thr-412 during phagocytosis 

ȣ 86 øƅƒǮØğ�Ĕ�˵2013 Ľ˷Ʃǃ˶  

 

̀˶  ġɯȓ�˷ĘʧƇ˷ȬĀ¬˷ʫÖ  

ɟɝ¿ B ȷɕ�˘ú'ǽǩ�: CD83 ~J�c(ɿƗ  

ƅƒɮğ�� ȣ 134 Ľ�˵2014 Ľ˷ǟƒ˶  

 

́  ˶ȬĀ¬˷˛ĥɊȚ˷ĭ®ɧɪ˷ȈĲɌƭ˷ƷêǬɊ ġ˷ɯȓ�˷ĘʧƇ˷

ˈāǇĜ˷ʫÖ  

˳ȚɩɩȲ£(¹ǷœȧʌȪ¤ǰ(ɿƗ  

ȣ 15 ø� Pharmaco-Hematology U�rVDu˵2014 Ľ˷ìæı˶  

 

̂˶  ġɯȓ�˷ĘʧƇ˷ʫÖ  

ɱĭƖǱƔçǒŔùĜ)±M�m@�V( LPS 'ī�:ī�:œȧ>š

Ë�:  

ƅƒɮğ�� ȣ 135 Ľ�˵2015 Ľ˷Ȕş˶  

 

 

 



 4 

̃  ˶ȈĲɌƭ˷ȬĀ¬˷˛ĥɊȚ˷ĭ®ɧɪ˷ƷêǬɊ ġ˷ɯȓ�˷ĘʧƇ˷

ˈāǇĜ˷ʫÖ  

˳ȚɩɩȲ£(¹ǷœȧʌȪ¤ǰ(ɿƗ  

ƅƒɮğ�� ȣ 135 Ľ�˵2015 Ľ˷Ȕş˶  

 

˻˺˶  ġɯȓ�˷ĘʧƇ˷ʫÖ  

ɱĭƖǱƔçǒŔùĜ)±M�m@�V( LPS 'ī�:œȧ>šË  

�:  

ȣ 16 ø� Pharmaco-Hematology U�rVDu˵2015 Ľ˷ƕ�˶  

 

˻˻˶� Ando Y, Oku T and Tsuji T 

Platelets attenuate production of cytokines and nitric oxide by 

macrophages in response to bacterial endotoxin 

ISCA-Japan Hoshi University-RCSI Workshop˵2015 Ľ˷ƕ�˶  

 

˻˼˶  ġɯȓ�˷ĘʧƇ˷ʫÖ  

ɱĭƖ)±M�m@�V(F�cbKU�œȧ>šË�:  

ȣ 38 øƅƒÆĜǮǢğ�Ľ�� ȣ 88 øƅƒǮØğ�Ĕ�� êëĔ

�˵2015 Ľ˷Ȕş˶  

 

 

 



 5 

˻˽˶  ĘʧƇ˷ġɯȓ�˷ʫÖ  

ɒǏȷɕ'�: Coronin-1 (ňÐ  

ȣ 38 øƅƒÆĜǮǢğ�Ľ�� ȣ 88 øƅƒǮØğ�Ĕ�� êëĔ

�˵2015 Ľ˷Ȕş˶  

 

˻˾˶  ġɯȓ�˷ĘʧƇ˷ʫÖ  

ŏǮǢŜÆ'ī�:±M�m@�V(œȧ'à/�ɱĭƖǱƔùĜ  

(Ňˣ  

ƅƒɮğ�� ȣ 136 Ľ�˵2016 Ľ˷Ʃǃ˶   



 6 

ǵʋ~Wb  

 

ƒʍƁ#)˷��(ǵè>ǰ
�˸  

ADP Adenosine triphosphate˷AagU��~�ˁ  

ATP Adenosine diphosphate˷AagU��~�ˁ  

BMDM Bone marrow-derived macrophage˷˯˰ǱƔ±M�m@�V  

CM Conditioned medium 

EGTA Ethylene glycol tetraacetic acid  

ELISA Enzyme-linked immunosorbent assay  

FBS Fetal bovine serum˷DUɔºɱǊ  

HEPES 4-(2-Hydroxyethyl)-1-piperazineethanesulfonic acid 

GAPDH Glyceraldehyde-3-phosphate dehydrogenase 

HRP Horseradish peroxidase 

M-CSF Macrophage colony-stimulating factor ±˷M�m@�VQ�e�ÌǕùĜ  

NOS Nitric oxide synthase˷�ˁØȟȵêŜˀȵ  

LPS Lipopolysaccharide˷~rēȱ  

PBS Phosphate-buffered saline˷~�ˁɄɴǮǫ˩ċƵ  

PE Phycoerythrin 

RT-qPCR Reverse transcription-quantitative polymerase chain reaction 

SDS-PAGE SDS-polyacrylamide gel electrophoresis 

TLR Toll-like receptor˷Toll Ʀåħ£  

Tris Tris(hydroxymethyl)aminomethane 



 7 

ȣ�Ƞ� ɂʍ  

�  

� ɱĭƖ)˷ʜɱǪ5ǾɱǪ&%$$4'ɱǅ�'î0;:ȷɕ#	9˷Ƭ

ɱ5ɱǅÃý'
"�őǿňÐ>ǔ�"
:(1)˸ɱĭƖ(Í˭ȷɕ#	:

ĵƠǪ)˯˰�'Ğÿ3"9˷ƿƦɱȩĎ(ĭĝ�8ȷɕȞʞ>�*3˷

ɱǁ'7�"ƂǡØ2;:1$'7�"Ȅŉ 1�4 µm(Ơ>ū�&
ÀȂņ

(ɱĭƖ>ǮŜ�:(2)˸ƑƢɱ�'î0;:ɱĭƖſ)˷jb'
" 1.5

�4 × 108 cells/mL˷±DW'
" 3�10 × 108 cells/mL ȘĿ#	9˷¼ʢ(

ɱĭƖ( 3 Æ( 2 �ɱǅ�'˷Ư9( 3 Æ( 1 )ɛɡ'ʗɭ2;"
:˸ɱ

ĭƖ)ȷɕ¿'ǣƎ(˦Ȯ>Ǝ3"9˷mBn~g�P�7+ von 

Willebrand factor˵vWF˶˷ ɱǅÃýùĜ&%>î2 α ˦Ȯ˷ADP 5 ATP˷Y

�be�˷Ca2+&%>î2 δ ˦Ȯ˵Ǘƚ˦Ȯ˶˷ \�iMʚÆɿˀȵ5N~Q

U]�Z&%>î2 λ ˦Ȯ�ȉ8;"
:˵Figure 1-1 (˶3)˸ɱǅ�'
"

ɱĭƖ)˷ɱȩ¿ȁǱƔ(o�W\N}�V� I2˵PGI2˶'79Ļ'ǀŔØ

>šË2;"
:˸ɱȩĎ(Ŷ´&%'79˝Å3�Q}�P�)ɱ�(

vWF $Ȼê�:1$#˷ɱĭƖɶˠ( GPIb >�3�ɱĭƖ(ȯȇ7+ǀ

ŔØ>«ʲ3˷ÀȂǤ(ņř�8ˈ
Źʠ>���ĕʽ�˔ʞ3�ȃǨǝ�

Ǥ-$đØ2�:˸�;'�
˷ˉżĭȩȳ>��: Ca2+ǁ»5˷ʗɭ Ca2+

(żÅ�ʞ19˷ɱĭƖɶˠ-( P-Y�M^�˵CD62P˶(ǽǩ5 GPIIb/IIIa

(ǀŔØ˷Ʀ�&ǮǫǀŔǢʚ(ȷɕĒ-(żÅâœ˵ə˦Ȯ˶�Ł�ʞ1

2;:˸ GPIIb/IIIa (ǀŔØ3�ɱĭƖ)˷vWF 5mBn~g�P�>�3

"�(ɱĭƖ$Ȼê�: 0˸� ə˷˦Ȯ'79żÅ2;� ADP 5Y�be�
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)˷òû(ɱĭƖ>ǀŔØ�:1$#ɱĭƖëĐ(Ã˘>«ʲ�:˸ɱĭƖ

(ƪɖǿ&ǶĻ)˷ɱĭƖǜÒǹ5 Bernard-Soulier ǹ°ɋ#18;:7�&

Ƭɱ�Ãýȳ(ǶĻ>Ł�ʞ1���#&�˷őȥơĊ5ɚơĊ(Ǹù$&

:×ɗȍØǸđ(ņŜ&%(ɱȩ¿(ŕĻŔ(ĳď-$ &�:1$�ȉ8

;"
:(4)˸  

� ɱĭƖ)Ƭɱ5ɱƜņŜ(ʶȘ#˄ɺ&ňÐ>ǔ�"
:�˷¹Ƿȳ$4

Ĩ'ˋʰ3"9˷ʬĽ˷ǚǹœȧ>ʌȪ3"
:1$�ſē�ćñ2;"


:(5-9)˸ɱĭƖ)˷¹Ƿȷɕ'µ���:ǮǫǀŔǢʚ> α ˦Ȯ¿'Ǝ3

"9 ǀ˷ŔØ'�
żÅ2;: CXCL8/IL-8 C˷XCL7/NAP2 C˷CL5/RANTES˷

CXCL12/SDF-1˷CCL3/MIP1-α˷CXCL4/PF4 &%(OwIC�)˷ÛǪ5~

�iǪ(ǚǹʽ¡-(ʴʝ>«�(10,11)˸0�˷ǀŔØ2;�ɱĭƖɶˠ'

ǽǩ�: P-Y�M^�) P-selectin glycoprotein ligand-1˵PSGL-1˶>�3"

ę�Ǫ(ǀŔØ>˷CD40 ) CD154 >�3" T ȷɕ(ǀŔØ>«�1$4Ƈ

8�'2;"
: (12-15)˸28'˷ɱĭƖ)ǸÝ£ˋʰÆĜi\��

˵Pathogen-associated molecular patterns̄PAMPs˶$3"ȉ8;:ǸÝ£(ƥ

ʯ>ʑÉ�: Toll Ʀåħ£˵Toll-like receptor̄TLR˶>ǽǩ3"
:1$�

8˷Řƚǹ�8(ˎō'4ˋª3"
:1$�Ȑõ2;"
:(16,17)˸ƒȊ

ȝ#)˷ɱĭƖ�±M�m@�V(¹Ƿœȧ'��:Ňˣ'ȇȃ3˷¹Ƿȷ

ɕ$3"(ɱĭƖ(ƃ�&ňÐ>Űȶ3�˸  

�  
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Figure 1-1� ɱĭƖ(ƨŀü$é˦Ȯ'î0;:ǮǫǀŔǢʚ  

開放小管系

α顆粒
δ顆粒（濃染顆粒）

λ顆粒

ミトコンドリア

 ADP, ATP, セロトニン , Ca2+
ヒスタミン , エピネフリン

第 V因子 , 第 XI 因子 , 第 XIII 因子
プロトロンビン , アンチトロンビン
α2-マクログロブリン , α2-アンチプラスミン
プラスミン , プラスミノーゲン , プロテイン S

血液凝固因子

P-セレクチン , vWF, ビトロネクチン
フィブリノーゲン , フィブロネクチン
GPIIb/IIIa, αVβ3インテグリン

接着分子

IL-8, NAP-2, RANTES, SDF-1, MCP-1, -3
MIP-1α, PF4, βトロンボグロブリン

ケモカイン

アンギオスタチン , トロンボスポンジン , TGF-β,EGF
bFGF, CTGF, HGF, IGF-1, VEDF-A, -C, BDNF
PDGF-AA, -AB, -BB, MMP-1, -2, -9, TIMP-1, -4

血管新生 , 成長因子
エラスターゼ , コラゲナーゼ , カテプシン
 β- ガラクトシダーゼ , β- グルクロニダーゼ
 n- アセチルグルコサミニダーゼ
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ȣ�Ƞ� ɱĭƖ'7:±M�m@�V( LPS œȧ(šË  

 

ȣ�Ȫ� ɂʁ  

� F�cbKU�U{_M)˷¼ʢŔ(˄Ŀ(N}u˓ŔɩŘƚ'79Ł�

ʞ12;:ǹǤ#	:˸N}u˓Ŕɩ(ȷɕĎ(�ɺ&ƥŜŜÆ#	:~r

ēȱ˵LipopolysaccharidēLPS˶)˷±M�m@�V>)�3ē�(¹Ƿȷ

ɕ(ǀŔØ>«�(18,19)˸ǀŔØ2;�±M�m@�V�8ǯǮ2;:ɞǺ

ďƮùĜ α˵ Tumor necrosis factor-ᾱ TNF-α˶5C�\��CK� -1

˵Interleukin-1̄IL-1˶˷ IL-6 &%(ǚǹŔvaBF�\��ʶÏ'Æƹ2;

:$ ¼˷ʢŔǚǹâœǹ°ɋ˵ Systemic inflammatory response syndromē SIRS˶

5ŷșŔɱȩ¿Ãý˵Disseminated intravascular coagulation̄DIC˶>Ł�ʞ

13 ē˷ɡö�¼˵ Multiple organ failurē MOF >˶4�8�1$'Ó�(20,21)˷

ŽɱǹU{_M(Ǹù$4&: (22)˸0�˷ʊĬă�ˁØȟȵêŜˀȵ

˵Inducible nitric oxide synthasē iNOS˶'79ǮŜ2;:�ˁØȟȵ˵NO˶

4ɱþ¢�5ȹɈŶ´'ˋʰ�:˄ɺ&ǚǹŔvaBF�\�( 1  #	:

(23-27)˸  

� ʬĽ˷ţɱĭƖţ£>±DWɟɝ¿'Ţ��:1$'79ʊĬ2;:ģˮ

ǿɱĭƖǌĮǹwa�±DW>ǰ
�ģˮ�ɲ=;˷LPS '7:F�cbK

U�U{_MǹǤ�īǞ±DW$Ƴʥ3"˄ȭØ3˷ɤƮǧ(�Ɔ5ɡö�

¼(ŖØ&%�ɾĪ2;�(28)˸1(ȻƘ)˷ɱĭƖ�F�cbKU�U{

_M>Ʉó�:ňÐ>4 1$>Ȑõ3�˸  
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� ƒȠ#)˷ɱĭƖ$±M�m@�V(ȅ�¤ǰ'ȇȃ3˷1(ȅ�¤ǰ�

ŏǮǢŜÆ'ī�:±M�m@�V(œȧ'��:Ňˣ' 
"ƣʃ3�˸  
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 ȣ�Ȫ� ʆɮ7+Ƅƺ  

�ʆɮ  

� LPS ˵Escherichia coli O-111 ǱƔ˶˷ 2-v�IobF\g��˷Id±CU

�Ȍˁċ W˷�m@e�Atc N˷-(1-dm^�)F^��VAt��ċˁċ˷

NaNO2˷MEM non-essential amino acids solution (x100) )ó¸ȴɮ˵Ĕˍ˶7

9ʛ»3�˸ RPMI-1640 ąĀ˷ HEPES˷TCwT�˷b��k�)

Sigma-Aldrich˵St. Louis, MO, USA˶79ʛ»3�˸qCa�b}�WDE�

^x�h�UW`u'ǰ
:Y�I�^x�C�S�b˵ Pore sizē 1.0 µm˶

) B˷D Bioscience˵ Franklin Lakes, NJ, USA 7˶9ʛ»3� D˸UɔºɱǊ˵ FBS˶

) Biosera˵ Boussens, France˶79ʛ»3� A˸SF104 ǜɱǊąĀ) Ajinomoto

˵ƕ�˶79ʛ»3� T˸RIzol ʆɮ) Life Technologies˵ Carlsbad, CA, USA˶

79ʛ»3�˸PrimeScript RT Reagent Kit )\I}hCH˵Ǔʘ˶79ʛ»

3� K˸APA SYBR FAST qPCR Kit Master Mix (2×) ) KAPA Biosystems˵ Boston, 

MA, USA 7˶9ʛ»3� P˸�<ʶǰƧǑ\�iMʚ) Bio-Rad˵ Hercules, CA, 

USA˶79ʛ»3�˸  

 

�±DW  

� BALB/c ±DW˵5-8 ʱ˴˶)˷ƅƒ SLC Ɵŀ�Ȓ79ʛ»3�˸¼"(

ģˮ)˷ƈɮȖĔğ×ǢģˮŬˆ'Ć!�ɲ��˸  

 

 

 



 13 

�±DW˯˰ǱƔ±M�m@�V(ʌɸ  

� L929 ȷɕ)ǫȊȷɕh�M˵ Ȧƻ �˶8ʛ»3 1˷0%˟µØ FBS 5˷0 µM 2-

v�IobF\g��˷100 µg/mL Id±CU�Ȍˁċ>î2 RPMI-1640 ą

Ā˵Complete medium˶'"˷37�˷5% CO2(Ɠ��#ą˫3�˸Œɺ'œ

�"˷MEM non-essential amino acids solution > Complete medium 'Ó��˸

L929 ȷɕą˫�Ǌ˵ L929-CM )˶ 2˷,000 x g 2˷0 Æ(Ɠ�#ʹőÆ˚3�Ŋ˷

�Ǌ> 0.22 µm (mB�\�'ʮ3ʌɸ3�˸  

� ±DW˯˰ǱƔ±M�m@�V˵ Bone marrow-derived macrophagē BMDM˶

) Weischenfeldt $ Porse (Ƅƺ>�ʽŻđ3ʌɸ3�(29) B˸ALB/c ±DW(

Ĕɠ˯7+ɘ˯79˯˰ȷɕ>øã3˷±M�m@�VQ�e�ÌǕùĜ

˵Macrophage colony-stimulating factor̄ M-CSF (˶§ȼǐ$3" 10% L929-CM

>î2 Complete medium '" 4 × 107 cells/20 mL 'ʌƀŊ˷37�˷5% CO2(

Ɠ��# 3 ƅˊą˫3�˵15 cm Ux��˶˸ ˟űȇȷɕ7+ąĀ>˒Þ3

�Ŋ˷ƃ3
ąĀ>Ó�ą˫3�˸3 ƅŊ˷űȇȷɕ> RPMI-1640 ąĀ#ƾ

ǂ3�Ŋ˷Complete medium #28' 24 Ɖˊą˫�:1$# M-CSF (˪ˬ

>ɲ��˸  

�  

�±DWƾǂɱĭƖ  

� VF^�F�`�˲ʿ�(±DW79őůɱ'"¼ɱ>øã3˷100 x g˷

25� 1˷5 Æ(Ɠ�#ʹőÆ˚>ɲ��˸ţÃýÎ$3" 1/6 ħ( ACD buffer

˵19 mM MF�ˁ 7˷5 mM MF�ˁdb~Du 1˷35 mM N�Q�W p˷H 7.4˶

>ǰ
� Ō˸8;��Ǌ˵ Platelet-rich plasma )˶Ȥ˅( HEPES buffer˵ 140 mM 
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NaCl˷2.7 mM KCl˷3.8 mM HEPES˷5 mM EGTA˷pH7.4˶'"Ĺ˂3�Ŋ˷

100 x g˷25�˷15 Æˊ(ʹőÆ˚>ɲ��˸Ō8;��Ǌ)ƃ3
ʹƶ^

z�n'ȗ3 8˷00 x g 2˷5� 1˷5 Æ(Ɠ�#ʹőÆ˚Ŋ ƶ˷Ʋ> Platelet wash 

buffer˵10 mM MF�ˁdb~Du˷150 mM NaCl˷1 mM EDTA˷1% N�

Q�W˷pH 7.4˶#ƾǂ3�˵ƾǂɱĭƖ˶˸ ƾǂɱĭƖ)˷Complete medium

0�) ASF104 ǜɱǊąĀ#śǖ3 ɱ˷ǪʂȨȂ>ǰ
"ȷɕſ>ʂǎ3�  ˸

 

�S�bIC�ǯǮ  

� BMDM (ą˫�Ǌ> 20,000 x g˷4�˷5 Æ(Ɠ�#ʹőÆ˚3˷Ō8;�

�Ǌ'î0;: TNF-α 7+ IL-6 (ǗĿ)˷ELISA MAX Standard sets

˵Biolegend, San Diego, CA, USA˶>ǰ
"ǎĢ3�˸  

 

�NO ǯǮ  

� NOǯǮ) ą˷˫�Ǌ�'î0;: NO2
-> Griessƺ'79ʂǎ3� B˸MDM

(ą˫�Ǌ> 20,000 x g˷4�˷5 Æ(Ɠ�#ʹőÆ˚>ɲ��˸Ō8;��

Ǌ 100 µL $ Griess ʆɮ˵1% W�m@e�Atc˷0.1% N-(1-dm^�)F^

��VAt��ċˁċ˷2.5%~�ˁ˶100 µL > 96 Ȝo��b#ǈó3˷Ĥ

Ǎ# 10 Æˊ˞ɉ3�Ŋ 5˷70 nm (ï¸Ŀ> MTP-450˵ Q�d˜ƴƟŀ�Ȓ˷

ɨĄ˶'"ʂǎ3�˸NaNO2(ƣ˅Ƀ>ǰ
"˷NO2
-(ǗĿ>ȨÅ3�˸  
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�RT-qPCR 

� BMDM 79 TRIzol ʆɮ#¼ RNA >ŦÅŊ˷PrimeScript RT Reagent Kit >

ǰ
" cDNA >êŜ3�˸qPCR âœ)˷KAPA SYBR FAST qPCR Kit Master 

Mix (2×) 7+ StepOne Real-Time PCR System˵Life Technologies˶>¥ǰ3

�˸¼"(S�o�)ƣ˅Ƀ>ǰ
�ȅīǿĢ˅ƺ'79ɿƗ3˷Gapdh (

ǽǩ˅#éS�o�ˊ(ɷƭ>ɲ�� ¥˸ǰ3�o}C±�) Table 1 'Ȑ3

�˸  

 

�a�\Äǫ  

� éģˮ) Triplicate #ɲ
˷ȽʂÄǫ) Student ( t ƣĢ>ǰ
" p<0.05 >

ƎŗĶ	9$3� ü˸�(N}ma�\) ļ˷Ă±�SEM #Ȑ3 *˷) p<0.05˷

**) p<0.01˷***) p<0.005˷N.D.)ƣÅˑǴ��˵Not detected˶˷ n.s.)Ǝŗ

Ķ&3˵Not significant˶>Ȑ�˸  

 

�P�<ʶM�±bN}mB�  

� ɱĭƖ(ą˫�Ǌ) Amicon Ultra-2 mL 10K˵ Merck Millipore, Billerica M˷A, 

USA˶#ǗɆŊ˷~�ˁɄɴǮǫ˩ċƵ˵PBS˶'"ļɵØ3� Superose 6 

10/300 column˵GE Helthcare, Little Chalfont, UK˶>ǰ
�P�<ʶM�±b

N}mB�'79Æǳ3�˸ǒÅ) 0.5 mL/Æ˷ĤǍ'"ɲ
˷0.5 mL � 

Æä3� Æ˸Ĝ˅±�I�)P�<ʶǰƧǑ\�iMʚ˵ SC�N�n~�̄

670 kDa˷IgḠ158 kDa˷HqA�nt�̄44 kDa˷tHN�k�̄17 kDa˷

k\t� B12̄1.35 kDa˶>¥ǰ3�˸  
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Table 1 RT-qPCR #ǰ
�o}C±�  

 o}C±�   ʾÇ  
 
            5’                  3’ 
Gapdh Forward TGA AGC AGG CAT CTG AGG G 
 Reverse CGA AGG TGG AAG AGT GGG AG 
Tnf Forward CAG GCG GTG CCT ATG TCT C 
 Reverse ATG AGA GGG AGG CCA TTT GG 
Il6 Forward ATA CCA CTC CCA ACA GAC CTG TC 
 Reverse TTT CTG CAA GTG CAT CAT CGT TG 
Nos2 Forward TCC AGG GAT TCT GGA ACA TT 
 Reverse GAA GAA AAC CCC TTG TGC TG 
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ȣ�Ȫ� ģˮȻƘ  

� È3'˷ɱĭƖ$±M�m@�V(½ą˫�˷±M�m@�V( LPS 'ī

�:ǚǹœȧ'��:Ňˣ' 
"ʌ.�˸ʌɸ3�±DW BMDM $őů

ɱ'79Ō8;�ƾǂɱĭƖ> 24 Ɖˊ½ą˫3�Ŋ L˷PS >ǉÓ3 2˷8'

24 Ɖˊą˫3�˸øã3�ą˫�Ǌ�'î0;: NO ) Griess ƺ'79˷

TNF-α 7+ IL-6 ) ELISA ƺ'79�;�;Ģ˅3�˸�(ȻƘ˷ɱĭƖ

$½ą˫3� BMDM ) Û˷ǥ#ą˫3� BMDM˵ Q�b��� $˶Ƴʥ3˷

ɱĭƖǗĿ¨Ğǿ' NO ǯǮ�¢�3�˸0�˷TNF-α 7+ IL-6 (ǯǮ4

ëƦ'ɱĭƖǗĿ¨Ğǿ'¢�3�˵ Figure 2-1A˶˸ɱĭƖĞÿ�˵ 5 × 107 cells˶

#ą˫3� BMDM (ǯǮ�: NO˷TNF-α˷IL-6 )˷Q�b���$Ƴʥ3

" NO #) 28%˷TNF-α ) 35%˷IL-6 ) 40%0#ǌĮ3�˸ƫ'˷1(ǩʔ

'ɱĭƖ(Ğÿ�Œ˥#	:�>ʌ.:�3˷1(½ą˫ȳ�8ɱĭƖ>˒

�ƾǂ3� BMDM - LPS >ǉÓ3˷ǯǮ2;: NO˷TNF-α˷IL-6 ' 
"

ɿƗ3�˸�(ȻƘ˷½ą˫Ŋ'ɱĭƖ>˒
� BMDM '
"4ëƦ'

NO ǯǮ5˷TNF-α 7+ IL-6 (ǯǮ(¢��ʉ38;�˵Figure 2-1B˶˸ �

�79 ±˷M�m@�V( LPS'ī�:œȧ)ɱĭƖ'79šË2;:1$˷

0�1(šË(�3'ɱĭƖ$(½ą˫� LPSÌǕƉ')Œ�34Œɺ#&


1$�Ƈ8�'&��˸  
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Figure 2-1� ɱĭƖ$(½ą˫'7:±M�m@�V( LPS 'ī�:œȧ(

šË  

� ˵A˶BMDM˵4 × 105 cells˶$ƾǂɱĭƖ˵5 × 1060�)1.25 × 107˷5 × 107 

cells˶>˷0.5 mL(Complete medium�#24Ȝo��b'"24Ɖˊ½ą˫3�˸

�(Ŋ˷LPS˵ȸǗĿ50 ng/mL˶>Ó�˷28'24Ɖˊą˫3�˸ą˫�Ǌ�

'î0;:NO2
-)Griessƺ'79˷TNF-α7+IL-6)ELISAƺ'79ǎĢ3�˸

˵B˶BMDM>˵A˶$ëƦ'ɱĭƖ$½ą˫3�Ŋ˷ɱĭƖ>î2ąĀ>˒

�˷Ư��BMDM>RPMI-1640ąĀ#ț5�'2øƾǂ3� 5˸0 ng/mL LPS>î

2Complete medium#BMDM>24Ɖˊą˫Ŋ˷NO2
-˷TNF-α˷IL-6>�ʭ(Ƅƺ

#ǎĢ3�˸  
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� ɱĭƖ'7:±M�m@�V(šËÕƘ�˷ɱĭƖǱƔ(çǒŔùĜ'¨

Ğ3"
:�>Ƈ8�'�:ȃǿ#˷ɱĭƖ$±M�m@�V(qCa�b

}�WDE�^x�h�UW`u>ǰ
�½ą˫ģˮ>ɲ��˸�Ĥ'

BMDM >˷�Ĥ'ɱĭƖ>Ó� 24 Ɖˊą˫3�Ŋ˷�Ĥ( BMDM > LPS

#ÌǕ3�˸�(ȻƘ˷ɱĭƖ$½ą˫3� BMDM #) NO ) 67%˷TNF-α

) 35%˷IL-6 ) 69%'0#ǯǮ�ǌĮ3�˵Figure 2-2A˶˸ 28'˷ɱĭƖ

> 24 Ɖˊą˫3"Ō8;��Ǌ˵Platelet conditioned medium̄PLT-CM˶>

ǰ
" BMDM> 24Ɖˊą˫3�Ĉê'
"4 N˷O) 41% T˷NF-α) 39%˷

IL-6 ) 38%'0#ǯǮ�ǌĮ3�˵Figure 2-2B˶˸ 1;8(ȻƘ79˷ɱĭ

Ɩ$(½ą˫'7:±M�m@�V( LPS -(ŘåŔ(¢�')˷ɱĭƖ$

(Ȅű(űʀ)Œ�34Œɺ#)&�˷ɱĭƖǱƔ(çǒŔùĜ��'ˋ�

3"
:1$�Ȑõ2;�˸  
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Figure 2-2� PLT-CM '7:±M�m@�V( LPS 'ī�:œȧ(šË  

� ˵A˶b}�WDE�(�Ĥ' BMDM˵3 × 104 cells˷0.1 mL˶˷ �Ĥ'ƾ

ǂɱĭƖ˵ 1 × 108 cells 0˷.6 mL >˶Ó� 2˷4 Ȝo��b# 24 Ɖˊą˫3�˸

�(Ŋ˷�Ĥ˵BMDM˶>ƃ3
 24 Ȝo��b'ȗ3˷�Ĥ7+�Ĥ>

50 ng/mL LPS >î2 Complete medium '�Ŵ3� 2˸4 ƉˊŊ(�Ĥ(ą˫�

Ǌ�'î0;: NO2
-˷TNF-α 7+ IL-6 >ǎĢ3�˸˵ B˶ƾǂɱĭƖ>

ASF104 ǜɱǊąĀ#śǖ˵1 × 108 cells/mL˶3˷24 Ȝo��b'" 24 Ɖˊ

ą˫3�˵0.5 mL˶˸ ą˫�Ǌ>øãŊ˷0.22 µm mB�\�#<ʶ3�˵ɱ

ĭƖą˫�Ǌ̄ PLT-CM˶˸BMDM > PLT-CM �# 24 Ɖˊą˫Ŋ 5˷0 ng/mL LPS

>î2 Complete medium '�Ŵ3˷28' 24 Ɖˊą˫3�˸ą˫�Ǌ�'î

0;: NO2
-˷TNF-α 7+ IL-6 >ǎĢ3�˸  
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� ƫ' P˷LT-CM # 24 Ɖˊą˫3� BMDM > LPS #ÌǕŊ Ⱦ˷Ɖǿ˵ 0 1˷˷

3˷6˷12˷24˷36˷48˷72 ƉˊŊ˶'ą˫�Ǌ>øã3˷±M�m@�V(

NO˷TNF-α˷IL-6 (ǯǮ'ī�: PLT-CM (šËÕƘ 
"ɿƗ3�˸�(

ȻƘ˷NO ǯǮ(šËÕƘ) LPS ÌǕ 12 ƉˊŊ�818;˷72 ƉˊŊ'


"4ɾĪ2;�˵Figure 2-3A˶˸ �Ƅ˷TNF-α (ǯǮšË) 3 ƉˊŊ�8ū

ȿǿ' 0˷� I˷L-6 (ǯǮšË) 6 ƉˊŊ�8ūȿǿ'ɾĪ2;� ȿ˸
"˷

PLT-CM # 24 Ɖˊą˫3� BMDM > LPS # 3 ƉˊÌǕ3˷ iNOS˵NOS2˶˷

TNF-α˷IL-6 ( mRNA (ǽǩ˅> RT-qPCR >ǰ
"ɿƗ3�˸�(ȻƘ˷

PLT-CM #ą˫3� BMDM )˷Q�b��� BMDM $Ƴʥ3"˷Nos2 7

+ Tnf I˷l6 (ǽǩ�ǌĮ3"
�˵Figure 2-3B˶˸ 1;8(ȻƘ�8 P˷LT-CM

) LPS ÌǕ#ʊĬ2;:±M�m@�V( Nos2 7+ Tnf˷Il6 (ʻ�Ĝǽ

ǩ>šË3˷�(ÕƘ) 72 Ɖˊ��ūȿ�:1$�Ƈ8�'&��˸  
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Figure 2-3� PLT-CM (šËÕƘ(ȾƉđØ$ RT-qPCR >ǰ
�ɿƗ  

� ˵A˶BMDM˵1 × 107 cells˶> PLT-CM˵10 mL˷10 cm Ux��˶# 24

Ɖˊą˫Ŋ 5˷0 ng/mL LPS >î2 Complete medium '�Ŵ3 Ⱦ˷Ɖǿ˵ 0 1˷˷

3˷6˷12˷24˷36˷48˷72 ƉˊŊ˶'ą˫�Ǌ>øã3�˸�(Ŋ˷ą˫�

Ǌ�'î0;: NO2
- T˷NF-α I˷L-6 >ǎĢ3�˸˵ B B˶MDM˵ 1.5 × 106 cells˶

> PLT-CM˵2 mL˶# 24 Ɖˊą˫Ŋ˷50 ng/mL LPS >î2 Complete medium

'�Ŵ3˷3 Ɖˊą˫3�˸�(Ŋ˷Nos2 7+ Tnf˷Il6 (ʻ�ĜǽǩđØ

> RT-qPCR >ǰ
"ɿƗ3�˸  
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� LPS )±M�m@�V'ǽǩ�:åħ£ TLR4 '7�"ʉʑ2;:1$�

ȉ8;"9(30)˷ɱĭƖ�±M�m@�V( LPS 'ī�:œȧ>šË�:

1$>ƒȪ'
"Ƈ8�'3�˸ƫ'˷±M�m@�V'ǽǩ�: TLR2

7+ Dectin-1'79ʉʑ2;:Ȇɩ(ȷɕĎŜÆ#	:TCwT�'ī3

"(œȧ'�:˷PLT-CM (ÕƘ' 
"ɿƗ3�˸�(ȻƘ˷TCwT

�'ī�:œȧ'
"4˷PLT-CM #ą˫3� BMDM )˷Q�b���

BMDM$Ƴʥ3" N˷O T˷NF-α I˷L-6(ǯǮ(ǌĮ�ɾĪ2;�˵ Figure 2-4˶˸

1(ȻƘ79˷PLT-CM '7�"ą˫2;�±M�m@�V)˷N}u˓Ŕ

ɩǱƔ( LPS ��#&�˷�(åħ£'79ʉʑ2;:ŏǮǢǱƔŜÆ'7

:ǀŔØ�šË2;:1$�Ȑõ2;�˸  
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Figure 2-4� PLT-CM '7:±M�m@�V(TCwT�'ī�:œȧ(šË  

� BMDM˵ 4 × 105 cells˶> PLT-CM �# 24 Ɖˊą˫Ŋ 2˷5 µg/mL 0�) 100 

µg/mL TCwT�˵Zymosan˶>î2 Complete medium '�Ŵ3˷28' 24

Ɖˊą˫3�˸ą˫�Ǌ�'î0;: NO2
-7+ TNF-α˷IL-6 >ǎĢ3�  ˸  
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� ɱĭƖ)ēſ(˦Ȯ>Ǝ3"9˷˦Ȯ¿')Ʀ�&ǮǫǀŔǢʚ�ɬ�

8;"
:˵Figure 1-1˶˸ �1#˷ɱĭƖ(ə˦Ȯ'79żÅ2;:çǒŔ

ùĜ(±M�m@�VǀŔØšËÕƘ' 
"ƣʃ3�˸ɱĭƖ>b��k

�#ÌǕ3��Ǌ˵Thrombin-stimulated platelet supernatant̄Thr-PLT-sup˶'

" BMDM > 24 Ɖˊą˫3�Ŋ L˷PS '79ÌǕ3� �˸(ȻƘ T˷hr-PLT-sup

) PLT-CM $ëƦ' NO T˷NF-α I˷L-6 (ǯǮšËÕƘ>Ȑ3�˵ Figure 2-5˶˸

1(ȻƘ�8˷b��k�'7:ɱĭƖ(ǀŔØ'�
żÅ2;�çǒŔù

Ĝ�˷±M�m@�V(œȧ>šË3"
:çɖŔ�Ȑõ2;�˸�ø˷b

��k�>Ó�"
&
ɱĭƖ(�Ǌ˵PLT-sup˶' 
"4˷  LPS 'ī�

: BMDM (œȧ>šË3�˸ɱĭƖÌǕǢʚ>Ó�&�$4˷ˈƉˊ˵24

Ɖˊ˶(ą˫�'ɢǽǿ&ə˦Ȯ�ʞ1:çɖŔ˷	:
)ƾǂɱĭƖ>ʌ

ɸ�:˖'Ń
&�8ɱĭƖ�ǀŔØ2;�çɖŔ�Ɏ�8;�˸  
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Figure 2-5� ±M�m@�V( LPS œȧ( Thr-PLT-sup '7:šË  

� ƾǂɱĭƖ> ASF104 ǜɱǊąĀ#śǖ˵ 1 × 108 cells/mL Ŋ˶ 0˷.5 U/mL b

��k�#ÌǕ3�˵37�˷15 Æ˶˸ ʹőÆ˚˵800 x g˷4� , 20 Æ˶Ŋ(�

Ǌ>øãŊ˷0.22 µm mB�\�'"<ʶ3�˵Thrombin-stimulated platelet 

supernatant̄Thr-PLT-sup˶˸ BMDM > Thr-PLT-sup '" 24 Ɖˊą˫3�Ŋ˷

50 ng/mL LPS >î2 Complete medium '�Ŵ3˷28' 24 Ɖˊą˫3�˸

ą˫�Ǌ�'î0;: NO2
-7+ TNF-α I˷L-6 >ǎĢ3�˸Q�b���$

3"˷b��k�(1˵Thr˶7+ǜÌǕ(ɱĭƖ(�Ǌ˵PLT-sup˶>ǰ


�˸  
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� ƫ'˷PLT-CM 'î0;:±M�m@�Vœȧ(šËŜÆ(ŔǤ>ɿƗ�

:�3'˷ˑĒ<ʶƺ'79>10 kDa $<10 kDa 'Æǳ3�˸1;8(ǳÆ>

ǰ
" BMDM > 24 Ɖˊą˫3˷LPS ÌǕ'7: NO ǯǮ>ǎĢ3�˸�(

ȻƘ˷>10 kDa (ǳÆ' NO ǯǮ(šËÕƘ�ɾĪ2;�˵Figure 2-6A˶˸ ǀ

Ŕ>Ǝ�:>10 kDa (ǳÆ' 
" 1˷00� 3˷0 Æˊ(ǠÄǫ>ɲ��$1<˷

NO ǯǮ(šËǀŔ)ǄĖ3�˵Figure 2-6B˶˸ 1;8(ȻƘ�8˷±M�m

@�V( NO ǯǮœȧ(šËǀŔ>Ǝ�:ɱĭƖǱƔùĜ)˷10 kDa ��(

Ǡ'�ġĢ&Ǣʚ#	:1$�Ȑõ2;�˸ƫ
#˷Superose 6 I}u>ǰ


�P�<ʶM�±bN}mB�>ǰ
"˷>10 kDa (ǳÆ>ƌ'ȷ��Æ

ǳ3�$1<˷±M�m@�V( NO ǯǮ'ī3"(šËǀŔ)>670 kDa (

ľ
ȫû(ǳÆ79ɾĪ2;�˵Figure 2-6C˶˸  
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Figure 2-6� ɱĭƖǱƔ( NO ǯǮšËùĜ(ŔǤ  

� ˵A˶Amicon Ultra-2mL 10K '"ʌɸ3� PLT-CM (>10 kDa $<10 kDa (

ǳÆ>ǰ
"˷BMDM˵4 × 105 cells˶> 24 Ɖˊą˫3�Ŋ˷LPS # 24 Ɖˊ

ÌǕ3 ą˷˫�Ǌ�'î0;: NO2
->ǎĢ3� Q˸�b���$3" A˷SF104

ǜɱǊąĀ' 
"4ëƦ(Æǳ>ɲ��˸˵ B˶PLT-CM (>10 kDa (ǳÆ

> 100� , 30 Æ(Ɠ�#ǠÄǫ>ɲ
˷˵ A˶$ëƦ(Ƅƺ# NO ǯǮ>ʅ©

3�˸˵ C˶PLT-CM (>10 kDa (ǳÆ> Superose 6 10/300 I}u'§3˷Ō

8;�ǳÆ> 15%î2 ASF104 ǜɱǊąĀ# BMDM˵4 × 105 cells˶> 24 Ɖ

ˊą˫3�˸�(Ŋ LPS # 24 ƉˊÌǕ3˷ą˫�Ǌ�'î0;: NO2
->ǎ

Ģ3�˸  
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ȣ÷Ȫ� ɎĪ  

� ƒȠ#) ɱ˷ĭƖ$½ą˫3�±M�m@�V) LPS-(ŘåŔ�¢�3˷

NO 5 TNF-α I˷L-6 (ǯǮ˅�ǌĮ�:1$>Ƈ8�'3�˵Figure 2-1˶˸ 0

��;8(ǯǮ(ǌĮ)˷TCwT�'ī3"(œȧ'
"4ëƦ'ɾĪ

2;˵Figure 2-4˶˷ ɱĭƖ'7:±M�m@�V(ǚǹœȧ(šË)˷ŏǮ

ǢŜÆ'7:Ʀ�&åħ£�8(ÌǕ'ī3"ÕƘ�	:1$�Ȑ2;�˸

0�˷±M�m@�Vœȧ(šË'ɱĭƖ$±M�m@�V$(Ȅű(űʀ

)Œ�34Œɺ#)&�˵Figure 2-2˶˷ ɱĭƖǱƔ(çǒŔùĜ�ŧ�"


:1$�Ƈ8�'&��˸�(ùĜ)˷Ǡ'�ġĢ&˱ÆĜ˷�8�\�

iMʚ43�)\�iMʚɹê£#	:$Ųǎ2;�˵Figure 2-6˶˸ 0�˷

1(ɱĭƖǱƔçǒŔùĜ)ɱĭƖ(˦Ȯ�'î0;˷b��k�ÌǕ'7

9żÅ2;:1$>Ȑ3�˵Figure 2-5˶˸  

� ģˮǿɱĭƖǌĮwa�±DW>ǰ
�ʬĽ(Ȋȝ'79  ˷ LPS '79ʊ

Ĭ2;:F�cbKU�ɱǹ�˄ȭØ�:1$�Ƈ8�'2;"9˷�(

ÆĜƪƥ$3" LPS'79ǀŔØ2;�ɱĭƖ�8żÅ2;:o�W\N}

�V� E2˵PGE2˶�˷±M�m@�V( LPS 'ī�:ǚǹœȧ>šË3"


:1$�ćñ2;�(28)˸�1#˷ŝ�(ģˮȳ'
"4 PGE2(ˋ�>

ƣʃ3�˸UM�HKUPd�Z-1˵Cyclooxygenase-1̄COX-1˶ˏĦÎ#	

:AWl~�#Äǫ3�ɱĭƖ>ǰ
"ɿƗ>ɲ���˷LPS 'ī�:±M

�m@�V(ǚǹŔœȧ(ɱĭƖ¨Ğǿ&šË'Ňˣ)18;&���˵Ɛ

ǽɶa�\˶˸ ɱĭƖǱƔçǒŔùĜ$
�Ǜ#)˨ 3"
:� ŝ˷�(ģ

ˮȳ#) LPS ÌǕ�ː'ɱĭƖ)Ğÿ3"8� ɱ˷ĭƖ� LPS '7�"ǀ
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ŔØ2;:W`_o)Ğÿ3&
˸0�˷šËǀŔ>Ǝ�:ùĜ�P�<ʶ

M�±bN}mB�'79˱ÆĜǳÆ79øã2;�1$5˵Figure 2-6C˶˷

PGE2(ǮǢğǿÙǌƏ>ɎŚ�:$ P˷GE2�Ē(ùĜ(ˋ��Ȑõ2;�˸

0�˷BMDM (ǚǹŔSCbIC�˵TNF-α˷IL-6˶(ǯǮ>šË�:ùĜ

)˷P�<ʶM�±bN}mB�'79 NO ǯǮ>šË�:ǳÆ79¢ÆĜ

(ǳÆ'øã2;�˵Ɛǽɶa�\˶˸ 1;8(ȻƘ�8˷ɱĭƖ)ɹſ(ç

ǒŔùĜ'79˷±M�m@�Vœȧ>Ëō3"
:1$�Ɏ�8;�˸  
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ȣ�Ƞ� ɱĭƖ'7:±M�m@�V( NO ǯǮšË(vIeXuɿƗ  

 

ȣ�Ȫ� ɂʁ  

� ǀŔØ3�±M�m@�V�8ǯǮ2;: NO ) Ʊ˷ɩ5ɞǺȷɕ´ĦŔ˷

DC�W(�ǀØ&%'
"˄ɺ&ňÐ>ŧ�"
:(31-33)˸0�˷ǀŔ

ˁȵ˵Reactive oxygen species̄ROS˶$(âœ'79ǮŜ2;:�ȋˁʶˁ

ØǢ˵Peroxynitrite˶)˷ˁØÒ��=3"Ņ�˷NO $ëƦ'Ǯǫǩʔ$Ĩ

ű'ˋª3"
:(34)˸3�3&�8˷Žɱǹ&%'��ʶÏ& NO ǯǮ)

ȹɈ˗Ħ5¼ʢŔ(ɱȩũń˷¢ɱþ>Ł�ʞ13˷ƪɖ˗Ħ5¢ǘǁ>Ũ

�(24,35-38)˸NO (ǮêŜ)˷L-A�Le�> L-Ub�~�$ NO 'đŴ�

:ˀȵ#	:�ˁØȟȵêŜˀȵ˵NOS˶'7�"ʀě2;˷0� NOS ')

ȔȺă NOS˵Neuronal NOS̄nNOS, NOS1˶˷ʊĬă NOS˵Inducible NOS̄

iNOS, NOS2˶˷¿ȁă NOS˵Endothelial NOS̄eNOS, NOS3˶(�ș˨(A

C[mG�u�Ğÿ3˷nNOS $ eNOS )�;�;ɚ$ɱȩ¿ȁ'
"ŕ

Ļǿ'ǽǩ3"
:('ī3˷ iNOS )±M�m@�V&%'
"˷�'

SCbIC�5 LPS &%(ŏǮǢǱƔŜÆ'79ǽǩ�ʊĬ2;:(24)˸A

�Ld�Z)˷A�Le��ʏ'ˋª�:4�� (ˀȵ#	9˷L-A�L

e�> L-H�e^�$įȵ'đŴ�:˸ô�˨'
")˷�'ɑɡ'


"ǽǩ�:A�Ld�Z 1 $˷ɜɡ'
"ǽǩ�:A�Ld�Z 2 (� 

(AC[mG�u�Ğÿ3"9˷�ɏ)įȵøʡ#µ�ˀȵ$3"£¿(

L-A�Le�˹L-H�e^�(ǗĿ>Ëō3"
:(39,40)˸±M�m@�V

'
"A�Ld�Z 1) L˷−A�Le�> iNOS$Ȣê�:1$'79 NO
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ǯǮ(ʌȪ>ɲ�"9˷ iNOS/A�Ld�Z 1 (ǽǩh}�W)A�Le

��ʏ>ʮ3"˷±M�m@�V(ǚǹœȧ'Ĕ�&Ňˣ>��:1$�Ȑ

õ2;"
:(39,41-43)˸0�˷A�Ld�Z 1 (ǽǩ)˷IL-4 5 IL-13 &%

( Th2 SCbIC�'79ʊĬ2;:1$�ȉ8;"
:(44)˸   

� ±M�m@�V'�: iNOS 5A�Ld�Z 1 (ǽǩ)˷±M�m@�

V(ƪɖǿ&Æ˨'4Êǰ2;"
:(42,45)˸±M�m@�V)˷M1-±M

�m@�V˵Classically activated macrophagēCAM $3"4ȉ8;:˶$

M2-±M�m@�V˵Alternatively activated macrophagēAAM $3"4ȉ8

;:˶$'ĔÉ2;:˸M1-±M�m@�V)˷iNOS 5 TNF-α˷IL-1˷IL-6

(ǽǩ'79ǣŐ!�8;"9˷Th1 SCbIC�5ŏǮǢǱƔŜÆ'7

9ʊĬ2;:(46)˸�Ƅ˷M2-±M�m@�V)˷A�Ld�Z 1 5 IL-10˷

b}�WmG�t�NčưùĜ-β˵Transforming growth factor-β̄TGF-β˶&

%(ǽǩ>)�3$�:ţǚǹŔ(ɶǩȳ>Ȑ3˷¹Ƿĩħ5ȹɈŎ˷Ñ

´ƸǼ˷ɇɀØ'
"˄ɺ&ňÐ>ŧ�"
:(47)˸  

� ƒȠ#)˷ǀŔØɱĭƖǱƔ(çǒŔùĜ'7�"ʊĬ2;:±M�m@

�V(ņʚđØ>Ȱƛ3˷ŏǮǢǱƔŜÆ'ī�:œȧ'˖3"˷A�Le

��ʏ'ˋ��:� (ˀȵ#	: iNOS &8+'A�Ld�Z 1 (ǽǩ�

Ňˣ>å�"
:1$>Ƈ8�'3�˸0�˷ iNOS (ǽǩ'˄ɺ& NF-κB

UNd�Ⱥʡ�ɱĭƖǱƔùĜ'79đʌ2;"
:1$>Ȑ3�˸  
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ȣ�Ȫ� ʆɮà+Ƅƺ  

�ʆɮ  

� LPS (Escherichia coli O-111)˷MEM non-essential amino acids solution (x100)˷

2-v�IobF\g��˷Id±CU�Ȍˁċ˷RPMI-1640 ąĀ˷TCwT

�˷Triton X-100˷ASF104 ǜɱǊąĀ˷FBS )ȣ 2 Ƞ'ʄ3�˸α-C[eb

�[o�lHmEg�7o�`A�ZC�jk\�IM`�)˷

Sigma-Aldrich 79ʛ»3�˸H~RfM�H^c) FASMAC CO., Ltd.˵Ȕ

ėĴ 7˶9ʛ»3� B˸CA Protein Assay Kit) Thermo Fisher Scientific˵ Waltham, 

MA, USA˶79ʛ»3�˸  

� ţ±DW TLR4/MD-2 ɹê£ţ£˵MTS510˶7+ţ±DW CD16/32 ţ£

˵93˶) Affymetrix˵Santa Clara, CA, USA˶79ʛ»3�˸kH^�Ƨʑţ

±DW CD14 ţ£˵Sa14-2˶7+ PE ƧʑWb�obAkV�)˷Biolegend

˵San Diego, CA, USA˶79ʛ»3�˸ţ±DW iNOS ţ£˵54/iNOS˶) BD 

Biosciences 79ʛ»3�˸ţA�Ld�Z 1 ţ£˵EPR6671(B)˶) Abcam

˵Cambridge Science Park, Cambridge, UK 7˶9ʛ»3� ţ˸ GAPDH ţ£˵ 6C5˶

) EMD Millipore˵Billerica, MA, USA˶79ʛ»3�˸IκBα˵L35A5˶7+

~�ˁØ IκBα (Ser32)˵14D4˶˷ NF-κB p65˵D14E12˶˷ ~�ˁØ NF-κB p65 

(Ser536)˵ 93H1˶˷ p38 MAMK˵ D13E1˶˷  ~�ˁØ p38 MAPK (Thr180/Tyr182)

˵D3F9˶˷ SAPK/JNK˵ #9252˶˷ ~�ˁØ SAPK/JNK (Thr183/Tyr185)˵ 81E11˶˷

ERK1/2˵137F5˶˷ ~�ˁØ ERK1/2 (Thr202/Tyr204)˵D13.14.4E˶'ī�:ţ

£˷HRP ƧʑyLţDSL IgG ţ£&8+' HRP ƧʑD±ţ±DW IgG ţ
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£) C˷ell Signaling Technology, Inc.˵ Danvers, MA, USA 7˶9ʛ»3� A˸lexa 

Fluor 647ƧʑyLţ}_b IgGţ£) Thermo Fisher Scientific79ʛ»3�  ˸

 

�±DW  

� BALB/c ±DW˵5-8 ʱ˴˶)˷ƅƒ SLC Ɵŀ�Ȓ79ʛ»3�˸¼"(

ģˮ)˷ƈɮȖĔğ×ǢģˮŬˆ'Ć!�ɲ��˸  

 

�±DW˯˰ǱƔ±M�m@�V(ʌɸ  

� ±DW˯˰ǱƔ±M�m@�V˵ Bone marrow-derived macrophagē BMDM˶

)˷ȣ�Ƞ$ëƦ(Ƅƺ#ʌɸ3�˸  

�  

�PLT-sup '7:±M�m@�V(ą˫  

� ƾǂɱĭƖ)˷ȣ�Ƞ$ëƦ(Ƅƺ>ǰ
"ʌɸ3�˸ƾǂɱĭƖ>

ASF104 ǜɱǊąĀ#śǖ˵1 × 108 cells/mL˶3�Ŋ˷0.5 U/mL b��k�'

" 37�˷15 Æˊ(ÌǕ>ɲ��˸ʹőÆ˚˵800 x g˷15 Æ˷4�˶Ŋ˷Ō8

;��Ǌ) 0.22 µm mB�\�'"<ʶ3�˵PLT-sup˶˸ �(Ŋ˷BMDM >

PLT-sup # 37�˷5% CO2(Ɠ��# 24 Ɖˊą˫3�˵PLT-BMDM˶˸ 0�˷

īǞ$3"˷0.5 U/mL b��k�>ǉÓ3�ąĀ'7: BMDM (ą˫>ɲ

��˵Control BMDM˶˸  

�  

�NO ǯǮ  

� NO ǯǮ)˷ȣ�Ƞ$ëƦ(Ƅƺ#ʂǎ3�˸  
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�A�Ld�ZǀŔǎĢ  

� A�Ld�ZǀŔ) Chandra 8(Ƅƺ>�ʽŻđ3�(48) B˸MDM˵ 4 × 105 

cells˶' 100 µL (o�`A�ZC�jk\�IM`�>î2 0.1% Triron 

X-100 >Ó�˷ĤǍ# 10 Æˊ˞ɉ3�˸ʹőÆ˚˵20,000 x g˷20 Æ˷4�˶

Ŋ Ō˷8;��Ǌ˵ 18 µL '˶ 1 µL( 0.5 M Tris-HCl (pH7.5) 7+ 0.1 M MnCl2

>Ó� 5˷6�# 10Æˊ˞ɉ3� 2˸0 µL( 0.5 M L-A�Le�-HCl (pH 9.7) >

Ó� 37�# 60 ÆˊÓǍŊ˷160 µL (²Ƭǅ˵H2SO4/H3PO4/H2O˷1:3:7˶>

Ó� L˷-A�Le�(ÓƵÆɿâœ>²Ƭ3� â˸œǅ�(ǮŜ3�įȵ)˷

8 µL ( 9% α-C[eb�[o�lHmEg�>Ó��Ŋ˷100�# 60 ÆˊÓ

Ǡ3ðɦ3�˸ĤǍƊŠ# 10 Æˊ˞ɉŊ˷570 nm (ï¸Ŀ> MTP-450˵Q

�d˜ƴƟŀ�Ȓ˶#ʂǎ3�˸A�Ld�ZǀŔ)˷BCA Protein Assay Kit

>ǰ
"ȷɕǒɿǅ�(\�iMʚǗĿ>ʂǎ3 S˷�o�ˊ(ɷƭ>ɲ
˷

�Æˊ'ǮŜ�:įȵ(˅˵nmol/min/mg protein˶#Ȑ3�˸  

 

�RT-qPCR 

� RT-qPCR )˷ȣ�Ƞ$ëƦ(Ƅƺ#ɲ��˸¥ǰ3�o}C±�> Table 2

'Ȑ3�˸  

 

�DFW\�n�_b  

� BMDM > 1 × SDS sample buffer (50 mM Tris-HCl˷1% SDS˷5% N~Y��

�˷0.01% n�wmEg��n��˷pH6.8) #ǒɿ3�˸Ō8;�ȷɕǒɿ
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ǅ) ʟ˷ˢƻÄǫ>3�Ŋ S˷DS-r~AM~�Atc˜ƴƽ×˵ SDS-PAGE˶  

(S�o�$3� S˸DS-PAGE7+DFW\�n�_b)Íć'ŋ��(49)  ˸

 

�a�\Äǫ  

� éģˮ) Triplicate #ɲ
˷ȽʂÄǫ) Student ( t ƣĢ>ǰ
" p<0.05 >

ƎŗĶ	9$3�˸ü�(N}ma�\)˷ļĂ±�SEM #Ȑ3˷***)

p<0.005 >Ȑ�˸  
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  Table 2  RT-qPCR#ǰ
�o}C±� 

 
 o}C±�  ʾÇ 
 
 5’                    3’ 
Gapdh Forward TGA AGC AGG CAT CTG AGG G 
 Reverse CGA AGG TGG AAG AGT GGG AG 
Tnf Forward CAG GCG GTG CCT ATG TCT C 
 Reverse ATG AGA GGG AGG CCA TTT GG 
Il6 Forward ATA CCA CTC CCA ACA GAC CTG TC 
 Reverse TTT CTG CAA GTG CAT CAT CGT TG 
Il1b Forward CAA CCA ACA AGT GAT ATT CTC CAT G 
 Reverse GAT CCA CAC TCT CCA GCT GCA 
Nos2 Forward TCC AGG GAT TCT GGA ACA TT 
 Reverse GAA GAA AAC CCC TTG TGC TG 
Arg1 Forward CAT GAG CTC CAA GCC AAA GT 
 Reverse TTT TTC CAG CAG ACC AGC TT 
Fizz1  Forward ACT GCC TGT GCT TAC TCG TTG ACT 
 Reverse AAA GCT GGG TTC TCC ACC TCT TCA 
Ym1 Forward CAC CAT GGC CAA GCT CAT TCT TGT 
 Reverse TAT TGG CCT GTC CTT AGC CCA ACT 
Mrc1  Forward CCA CAG CAT TGA GGA GTT TG 
 Reverse ACA GCT CAT CAT TTG GCT CA 
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ȣ�Ȫ� ģˮȻƘ  

� È3'˷±M�m@�V( LPS œȧ'�: NO ǯǮ'˷ɱĭƖǱƔçǒ

ŔùĜ˵Thrombin-stimulated platelet supernatant̄PLT-sup˶���:Ňˣ>Ⱥ

Ɖǿ'ʌ.�˸BMDM > PLT-sup # 24 Ɖˊą˫˵PLT-BMDM˶3�Ŋ˷LPS

'"ÌǕ3�˵0-24 Ɖˊ˶˸ �(ȻƘ˷PLT-BMDM ) 0.5 U/mL b��k�(

1#ą˫3� BMDM˵Control BMDM˶$Ƴʥ3"˷LPS ÌǕ 12-24 ƉˊŊ

0# NO ǯǮ�ǌĮ3�˵Figure 3-1˶˸ 1(ȻƘ79˷ǀŔØɱĭƖǱƔ(

çǒŔùĜ(Ğÿ�# LPS 'ī�:ŘåŔ�¢��:1$�Ȑ2;�˸  

� LPS )ɱǊ�'ē�Ğÿ�: LPS Ȼê\�iMʚ˵LPS-binding protein̄

LBP˶'Ȼê3�Ŋ˷LPS-LBP ɹê£>ņŜ3˷�(ɹê£�±M�m@�

V(ȷɕɶˠ'ǽǩ�:åħ£ CD14 '7�"ʉʑ2;:˸ņŜ2;�

LPS-LBP-CD14 )˷�(Ŋ˷Toll-like receptor 4 (TLR4)/Myeloid differentiation 

factor 2˵ MD-2 ɹ˶ê£'ʵ*; ȷ˷ɕ¿-(ǀŔØUNd�>�ʷ�:(30)˸

�1#˷PLT-BMDM '
"˷LPS åħ£(ǽǩ�đØ3"
:çɖŔ>ƣ

ʃ3�˸PLT-BMDM ȷɕɶˠ�( CD14 7+ TLR4/MD-2 (ǽǩ>m��

SCbvb~�'"ɿƗ3�$1<˷Control BMDM $(ˊ'˧ɫ&Ķ)ʉ

38;&���˵Figure 3-2˶˸ 1(1$�8˷PLT-BMDM '
"ɾĪ2;

: NO ǯǮšË)˷CD14 43�) TLR4/MD-2 ɹê£(ǌĮ'7:4(#)

&
$Ųǎ2;�˸  
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Figure 3-1� PLT-sup '79Íą˫3� BMDM ( LPS #ʊĬ2;: NO ǯǮ   

� BMDM˵2.5 × 106 cells/3.5 cm Ux��˶> PLT-sup '" 24 Ɖˊą˫3�

˵PLT-BMDM˶Ŋ˷50 ng/mL LPS >î2 Complete medium #ą˫3�˵0-24

Ɖˊ˶˸ īǞ$3"˷0.5 U/mL b��k�>î2ąĀ'" BMDM > 24 Ɖˊ

ą˫3�˵Control BMDM˶˸ �(Ŋ˷ą˫�Ǌ�'î0;: NO2
-> Griess ƺ

'79ǎĢ3�˸  
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Figure 3-2� PLT-BMDM '�: CD14 7+ TLR4/MD-2 ɹê£(ǽǩ  

� PLT-BMDM 7+ Control BMDM >˷ţ±DW CD16/32 ţ£'79 4�˷

10 Æ(Ɠ�#n�_K�N3�˸�(Ŋ˷kH^�Ƨʑţ±DW CD14 ţ£

43�)ţ±DW TLR4/MD-2 ɹê£ţ£#ƚɦ˵4�˷30 Æ˶3�Ŋ˷PE

ƧʑWb�obAkV�43�) Alexa Fluor 647Ƨʑţ}_b IgG-ţ£#ƚ

ɦ˵4�˷30 Æ˶3�˸FACSVerse m��SCbv�\�˵BD Bioscience˶

'79ɿƗ3˷Ʌʤ'ȷɕſ˷Ʃʤ'ɰ¸ŅĿ>$9˷jWbN}u#ɶȐ

3�˸˳Ƀ)�ƫţ£	9˷Ǚɦ(ĉ9 ,3)�ƫţ£&3(ȻƘ>Ȑ3

�˸  
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� ƫ' P˷LT-BMDM '�:±M�m@�V(ƤŔØ±�I�(ʻ�Ĝǽǩ

' 
" RT-qPCR '"ɿƗ3� �˸ɥǿ'ȉ8;"
: M1-±M�m@�V

±�I�˵Nos2 T˷nf I˷l6 I˷l1b˶7+ M2-±M�m@�V±�I�˵Arg1˷

Fizz1˷Ym1˷Mrc1˶(ǽǩ˅> Control BMDM $Ƴʥ3�˸�(ȻƘ˷A�

Le��ʏ'ˋ��:� (ˀȵ(ʻ�Ĝ˵Nos2 7+ Arg1˶'
"ɫ

3
đØ�ɾĪ2;� P˸LT-BMDM) Control BMDM$Ƴʥ3" Nos2˵ iNOS˶

�¢�˷Arg1˵A�Ld�Z 1˶(ǽǩ�˱
1$�Ƈ8�'&��˵Figure 

3-3A˶˸ 3�3&�8˷�(ƤŔØ±�I�˵Tnf˷Il6˷Il1b˷Fizz1˷Ym1˷

Mrc1 '˶ 
")ɫ3
đØ)ʉ38;&��� 1˸;8(ȻƘ79 P˷LT-sup

) BMDM ( M2-±M�m@�VƦ-(ƤŔØ>ʊĬ�:�˷1(±M�m

@�V)¾ăǿ& M2-±M�m@�V$)Ƕ&:1$�Ȑ2;�˸0�˷

PLT-sup'7: BMDM(A�Ld�Z 1\�iMʚ(ǽǩ)DFW\�n�

_b'"ɿƗ3�˵Figure 3-3B˶˸ 28'˷�(ǀŔ' 
")A�Ld�Z

ǀŔǎĢ'79Ȏʉ3�˵Figure 3-3C˶˸ ��(ȻƘ79˷PLT-BMDM )

Control BMDM 'Ƴ.˷A�Ld�Z 1 �˱ǽǩ#	:1$�Ƈ8�'&�

�˸  
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Figure 3-3�  PLT-sup '7: BMDM (A�Ld�Z 1 ǽǩʊĬ  

�˵A P˶LT-BMDM7+ Control BMDM'�: Tnf˷Il6˷Il1b˷Nos2˷Arg1˷

Fizz1˷Ym1˷Mrc1 (ʻ�Ĝǽǩ> RT-qPCR >ǰ
"ɿƗ3�˸Control 

BMDM '�:�;�;(ʻ�Ĝǽǩ˅> 1 $3"˷PLT-BMDM '�:

ȅīǿǽǩ˅>N}m'Ȑ3�˸˵ B P˶LT-BMDM 7+ Control BMDM '

�:A�Ld�Z 1 7+ GAPDH (ǽǩ˅>DFW\�n�_b#ɿƗ3

�˸˵ C˶PLT-BMDM 7+ Control BMDM (A�Ld�ZǀŔ>ǎĢ3�  ˸
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� ʬĽ˷±M�m@�V( NO ǯǮ'�: iNOS/A�Ld�Z 1 (ǽǩh

}�W(˄ɺŔ�ʒʍ2;"
:(42)˸TLR >�3�ǀŔØ�±M�m@�

V(A�Ld�Z 1 (ǽǩ'Ňˣ>��:$(ćñ�	:1$�8(50,51)˷

PLT-BMDM$ Control BMDM> LPS# 24ƉˊÌǕŊ R˷T-qPCR>ǰ
" Nos2

7+ Arg1 (ʻ�Ĝǽǩ' 
"ɿƗ3�˸�(ȻƘ˷PLT-BMDM #)

Control BMDM $Ƴʥ3"˷Nos2 ʻ�Ĝ(ǽǩ˅) 50%ȘĿ#˷Arg1 (ʻ�

Ĝǽǩ˅) 40 ¯#	��˸˵ Figure 3-4A˶˸ ƫ' L˷PS #ÌǕ3� PLT-BMDM

7+ Control BMDM '�: i˷NOS 7+A�Ld�Z 1 ǽǩ>DFW\

�n�_b'79ȺƉǿ˵0˷3˷6˷12˷24 Ɖˊ˶'ɿƗ3�˸�(ȻƘ˷

iNOS (ǽǩ) C˷ontrol BMDM #) LPS ÌǕ 6 ƉˊŊ79˧ɫ'čÓ3 2˷4

ƉˊŊ0#˱
ǽǩ�ɀū2;"
�('ī3˷PLT-BMDM #)˷1(čÓ

�šË2;"
�˵Figure 3-4B˶˸ �Ƅ˷A�Ld�Z 1 (ǽǩ)˷Control 

BMDM #)ʉ38;� P˷LT-BMDM #) LPS ÌǕ 12 ƉˊŊ>l�M'Ǝŗ

'čÓ3"
�˸1;8(ȻƘ79˷PLT-BMDM #ʉ38;� NO ǯǮ(¢

�')˷ iNOS (ǽǩšË$A�Ld�Z 1 (ǽǩčÓ(�ɏ'ʞù3"


:1$�Ȑõ2;�˸28'˷TCwT�'7: PLT-BMDM (ÌǕ'


"4˷Control BMDM $Ƴʥ3"˷ iNOS (ǽǩšË&8+'A�Ld�Z 1

(ǽǩčÓ�ɾĪ2;�˵Figure 3-4C˶˸ ��79˷PLT-sup '7�"ņʚđ

Ø3� PLT-BMDM )˷ŏǮǢŜÆ'ī�:Ƕ&:åħ£˵TLR2 5 TLR4˶

>�3�ÌǕ'7�"4ëƦ' iNOS 7+A�Ld�Z 1 (ǽǩ>ʌȪ3

"
:1$�Ɏ�8;�˸   
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Figure 3-4� LPS ÌǕ3� BMDM '�: iNOS 7+A�Ld�Z 1 (ǽ

ǩ  

� ˵A P˶LT-BMDM 7+ Control BMDM˵ 2.5 × 106 cells >˶ LPS˵ 50 ng/mL˶

'" 24 ƉˊÌǕŊ˷Nos2 7+ Arg1 (ʻ�Ĝǽǩ˅> RT-qPCR >ǰ
"

ɿƗ3�˸Control BMDM '�:�;�;(ʻ�Ĝǽǩ˅> 1 $3"˷

PLT-BMDM '�:ȅīǿǽǩ˅>N}m'Ȑ3�˸˵ B˶PLT-BMDM 7

+ Control BMDM˵2.5 × 106 cells˶> LPS˵50 ng/mL˶#ÌǕ˵0˷3˷6˷12˷

24 Ɖˊ˶3�Ŋ˷iNOS 7+A�Ld�Z 1˷GAPDH (ǽǩ˅>DFW\

�n�_b#ɿƗ3�˸˵C P˶LT-BMDM 7+ Control BMDM˵ 2.5 × 106 cells˶

>TCwT�˵25 43�) 100 µg/mL˶# 12 ƉˊÌǕ3�Ŋ˷iNOS 7+

A�Ld�Z 1˷GAPDH (ǽǩ˅>DFW\�n�_b#ɿƗ3�˸   
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� ƫ' P˷LT-sup'7: iNOS(ǽǩšËƪƥ>Ƈ8�'�:�3 P˷LT-BMDM

'�: TLR4 (�ǁ(UNd��ʷȺʡ' 
"ɿƗ3�˸Nuclear 

factor-kappa B˵NF-κB˶Ⱥʡ)˷iNOS (ǽǩʌȪ'ˋ=:˟Ļ'˄ɺ&UN

d��ʷȺʡ#	:1$�ȉ8;"
:1$�8(52,53)˷Inhibitor of NF-κB

˵IκBα˶˵ NF-κB p65 (ƠȗɲˏĦ\�iMʚ˶&8+' NF-κB p65˵NF-κB

Ⱥʡ'�:ʣÁùĜ˶'ȇȃ3�(54)˸PLT-BMDM 7+ Control BMDM

> LPS #ÌǕ˵0-120 Æ˶3˷~�ˁØ IκBα &8+'~�ˁØ NF-κB p65 >

DFW\�n�_b'79ȺƉǿ'ƣÅ3�˸�(ȻƘ˷Control BMDM '

�: IκBα (~�ˁØ)˷5-10 Æ$ 60-120 Æ(�ȅŔ(l�M>Ȑ3˷

PLT-BMDM#)ëƦ&�ȅŔ( IκBα(~�ˁØ(l�M>ʉ3�� 6˷0-120

Æ'�:~�ˁØ£(˅)ɫ3�ǌĮ3"
�˵Figure 3-5˶˸ 0�˷NF-κB 

p65) LPSÌǕ'7�"ūȿǿ'~�ˁØ2;:� PLT-BMDM'
")�

(ǽǩ�¢�3"9˷�;'�
~�ˁØ£4ǌĮ3"
�˸0�˷

Mitogen-activated protein kinase ˵ MAPK ˶ Ⱥ ʡ > ŧ � Extracellular 

signal-regulated kinase˵ERK˶7+ c-jun N-terminal kinase˵JNK˶˷ p38 MAP 

kinase ' 
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