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ȺŬ  

� High mobility group box 1ʣHMGB1ʤ,ʥ¹%+ƍĪȀȗ+Ž

*ċñ��qvJV[TV+ȆŖ*ɻ��=�'��;>%�=ʦ

����ɜĬ+ǡǰ&,�Ǔ+Ɲƪ�:.ɘǫ'+ɻɢ�ǥê�>

%�=���&�@>@>,�ǓȀȗ�;ŢÁ�> HMGB1�t

GVƍĪȥǵȈȆ*(+:�*ĹʎAØ2��Aŭ;�*�=�'

AǚǗ'� . ��&Ŵǡǰ&,ʥBALBǽe�btGV+ȥ*ʥt

GVǇŸőī�ǘǓʣSCC7 ȀȗʤAǫƂ�Ǟį��ʥǓȂȌɮ�

:.Ǔçð+ǵȂȌ*��= HMGB1'ʥHMGB1+Üē¡&
=

receptor for advanced  glycation endproductsʣRAGEʤ+ġñ*

$�%·ǍȂȌÏČǗ�:.mRNA+ǕǁɴAƃǿ�ʥȾźAȳ#

 . SCC7ȀȗAǫƂ� ȥ&,ʥH-Eżȧ³*��%ȥÆŪ�;ȥ

�Ą*��%ĜĻÏ� ǵȈȆ8ǵȈȆ+Ƥĝ�ǤɆ�> ʦ3 

·ǍȂȌÏČǗżȧ&,ʥHMGB1' RAGE�ǓȂȌɮ'Ǔçðǵ

ȈȆɮ);.*ǓȂȌɮ:<ʊ> ɮ�+ǵȈȆɮ*Ǖǁ�Ɇ6;

> . ·ǍȂȌǩČǗżȧ'ãƇ*�mRNA +Ǖǁɴ*��%7ʥ

ǓȂȌɮʥǓçðǵȈȄɋȆɮ�:.ǓȂȌɮ:<ʊ> ɮ�+ǵ

ȈȆɮ*ǕǁAɆ6 ʦ×�+ȄŻ�;ʥǓȀȗ:<ŢÁ�> 



HMGB1 ,ʥRAGE A��%ƍĪ)ǵȈȆAǠĜÏ��ʥȀȗĔİ

+ʝ�ʜſǵ*ɺʅ�&�ʥǓ�Ɲƪ�=+A§ɤ�%�=ÞȘņ

�ǥê�> ʦ 

ǿĴǅɈʧSCC7ʥHMGB1ʥRAGEʥTongue CancerʥMouse 

ƊÿȶʓʧHigh mobility group box 1(HMGB1)�ǵȈȆ*�:2�Ĺʎ 

 

 

 

 

 

 

 

 

 

 

 

 

 



ȇ� ɀ  

ÝȝǓ+ćǕɮ�,ȥ&
<ʥ1'B(+ÝȝǓ,őī�ǘǓ+ȂȌóA'

= 1-6)ʦÿǩǗ)ÃɿǸð,ǋ)=�ʥÿǩǗÃɿ*:<ʥŝʘʇĒʥƆʍʇĒʥ

ì�ʇĒ�ɖ�<ʥ�¡*Āā)ĹʎA�
=�'�ǟ;>%�= 7-12)ʦ�>9


*ʥÝȝǓ+ǕǄʥƝƪʥɘǫ*$�%+ǡǰ,ǙB&
<ʥ�>;*ɻ¦

�=ɭ�Ċ8�3�3)îĊ+Ⱦź�ȳ@>%� 13-16)ʦ 

ɜĬʥÝȝǓ*ɻ�=ǡǰ+�&7ʥhigh mobility group box 1ʣHMGB1ʤ

'��[�hOɔ,ʥǓ+Ɲƪ�ɘǫ/+ɻ��ķ�ǥê�>%�=ʦHMGB1

,ʥƍĪ)ƼŌ&,¹%+Ȁȗ+Žº*ċñ�=[�hOɔ&
<ʥǄ¡+Ň

Īņ+ȆŖ*ɻ��%�=�'�ǟ;>%�= 17)ʦ���ʥHMGB1�fO�

�TV*ʀ# Ȁȗ�;Ȁȗÿ/ŢÁ�>='ʥţȲǐ+:�)Ǭ	+ɲǐǏ

Ō+ļŲv`EI�[�'�%ƉȘ�ʥƯǐÙń8Ȁȗɧɕ�§ɤ�>= 18-21)ʦ 

HMGB1,Ưǐ+v`EI�[�'�%!�&,)�ʥȕǓ8ȄȟǓ&,ȞǑ

'ƍĪȀȗ'+úǉɮ*
=ǓȀȗ&ɩÈ*Ǖǁ� '��÷æ�
= 22)23)ʦ

�;*ʥHMGB1,őī�ǘǓ*��%ȞǑt�K�'�%7¤ǅ�>=�'

�ǟ;>%�= 24) 25)ʦ 

��&ʥŴǡǰ&,Ǔ�;ŢÁ�> HMGB1�ʥçð+ǵȂȌ*(+:�

)ĹʎA�
%�=+�ŭ;�*�=�'AǚǗ'� ʦďʛtGV,ʥtG



VȠü:<Âʊ�> őī�ǘǓ&
=ʥSCC7Ȁȗ 26)27) Aȥ*ǫƂ�£Ŏ�

 ʦHMGB1�:. HMGB1+Üē¡&
= receptor for advanced glycation 

endproductsʣRAGEʤ28) +Ƚĕ,ʥ·ǍȂȌÏČǗżȧAǅ� ʦ�;*ʥ

HMGB1' RAGE+mRNA+Ǖǁɴ*$�%7ƃǿ�ʥƑɚƃɂ� ʦ 

ŵŧ'Ūƕ  

1ʦďʛÍƺ 

ďʛ, 4ɣʠ+ BALB/cAJcl-nu/nue�btGVʣūŴO~DʥŹ�ʥūŴʤ

+JVʣ24ÐʤAǅ�%ȳ# ʦǓAȤƳ*ȥǵ�*ǕǓ�� øâ,ʥɅŧ

+ɺ*ɉħ�Ǆ�=ʦ�+ 6ʥďʛȏ,tGVȠüǇŸ+őī�ǘǓ&
=ʥ

SCC7 ȀȗʣǂÏČǡʥöǀʥūŴʤAǫƂ� ʦ3�ʥSCC7 ȀȗA 1×106

ª /ml + ƭ İ * Dulbecco's modified Eagle's medium ʣ DMEM ʤ 

ʣSigma-Aldrich. St. Louis, MO, USAʤ Ɵ&Ɋȸ� ʦ�+ļʥtGV*I

�_}ʟɰAȳ�ʥSCC7ȀȗAʥȥ�ʄAɗ
)�:�*ȥĞɮ�; 3 mm

ļŪ+ȥĦ¯ʌ*ǫƂ� ʦǫƂ*, 26G+Ɨęɶʣ_}wʥŹ�ʥūŴʤA

¤ǅ�ʥÞØǗȉĽ* SCC7ȀȗA 100 µlƗ¸� ʣFig. 1ʤʦ 

SCC7ȀȗAƗ¸� ȏA SCC7ȀȗƗ¸ȏ'ɃĎ� ʦ3 ʥfL_Em

Q�a��}, DMEMAƗ¸� DMEMƗ¸ȏ'ɃĎ� ʦ��%ʥɟĪ

ʙȔAȳ# ȏAƱÅƬȏ'ɃĎ�ʥ�>; 3ȏA£Ŏ� ʦ 



SCC7Ȁȗ�:. DMEM+Ɨ¸,ʥ1í/1ɣɺȳ�ʥɁ 4íȳ# ʦƗ¸

� ļ,ɟĪʙȔAȳ�ʥ�>�>Űļ*Ɨ¸� Ů�; 1ɣɺļ*ɅŧAř

Û� ʦ3 ʥŴǡǰ,ŭƜāČƎČɮÍƺ®ǂĉé�+œɆʣœɆǊßʧ

A1302ʤAĿ%�<ʥďʛÍƺ,ŭƜāČƎČɮÍƺďʛLFb{F�*ľ#

%ʙȔ� ʦ 

2ʦȂȌÏČǗżȧƕ 

1) Ãƹ£Ŏ 

Ʌŧ')=ȥ,ʥI�_}*%čƅƏ�� áȏ+tGV�;ʥȥžɮ

&Ãɿ�řÛ� ʦƋ*ʥřÛ� ȥAʥƟ¡ǳǾ&¾Ô� FZp�[

�Aǅ�ʥǛ"*Ņɠ¿Ȅ� ʦ�+ļʥÕ� 10µm +ÆʐŨɢȅ¿ȄÃ

ƹAO{FJV[^aAǅ�%ʥáȏ+ȥÆŪ�:.ȥ�Ą�;£Ŏ� 

ʣFig. 2Aʤʦ�ɮ+Ãƹ,ĸŌȽĕ+ 6*ɟƕ*ľ#%ʥhematoxylin 

and eosinʣH-EʤżȧAȳ# ʦ 

2) ·ǍȂȌÏČǗżȧ 

ÃƹAĐƥ&�Ƹļʥºîņp}JMT\�Yɿ×+ 6 0.01%  

H2O2/methanol ƧƟ�& 10 ÂɺÀǂ� ʦ�+ļʥÃƹA 0.1% Tween 

20/0.05 Ma|VȉȵǄǂʘùƒʣTBST, pH 7.6ʤ& 10ÂɺƘƚ�ʥ10ʢ 

ƍĪxNȲƣʣiValCF� SAB-POʣRʤM^aʥd]~FʥŹ�ʥū



ŴʤAĐƥ& 30ÂɺÙń�� ʦƋ*ʥÃƹ*�ƋŔ¡AĐƥ&�ůÙń

�� ʦ�ƋŔ¡,ʥ10% ƍĪxNȲƣ&Ĩɱ� GRNŔia HMGB1

wgO��c}Ŕ¡ʣĨɱ«ƿ 1ʧ100ʥAbcamʥCambridgeʥUKʤ' 10% 

ƍĪxNȲƣ&Ĩɱ� GRNŔia RAGEwgO��c}Ŕ¡ʣĨɱ«

ƿ 1ʧ100ʥAbcamʤA¤ǅ� ʦ 

ÃƹA TBST&ƘƚļʥjJ]�ƈɏxNŔGRN IgGŔ¡ʣiVal

CF� SAB-POʣRʤM^aʥd]~FʤA�ƋŔ¡'�%¤ǅ�ʥĐƥ&

1ŮɺÙń�� ʦ 

�+ļʥÃƹA TBST &Ƙƚ�ʥp}JMT\�YƈɏV~naDjU

�ƟʣiValCF� SAB-POʣMʤM^aʥd]~FʤAĐƥ& 1 Ůɺ

Ùń�� ʦƋ�&ʥÃƹA TBST &Ƙƚ�ʥ0.02% H2O2/0.01% 

3,3’-diaminobenziden tetrahydrochlorideʣDABʥã�ÏČʥƵŴʥūŴʤ

ƧƟ�&Ǖȧ�� ʦÃƹAƒƘļʥțƒ�ɞł�ʥė¸Aȳ# ʦ�+

ļʥ¶ČʖŁɷ&Ãƹ+Ƚĕ�¼ǝŞĹAȳ# ʦ)�ʥʁņĖƴƈŴ,

�ƋŔ¡+�@<* 10% ƍĪxNȲƣAÙń�� ļʥãƇ*żȧAȳ�ʥ

ʋƻǋǗ)·ǍÙń+)��'AǤɆ� ʦ3 ʥʂņĖƴ,ʥHMGB1

&,ã�Ãƹº+ʜſǵȈȆ+ȀȗŽ�ƻǋǗ*żȧ�> �'ʥRAGE

&,ȲǶºǘȀȗ�ƻǋǗ*żȧ�> �'AǤɆ� ʦ 



3) Ƚĕɮ� 

a) SCC7ȀȗƗ¸ȏ 

Ƚĕɮ�,ʥȥÆŪ'ȥ�Ą'� ʦ�>�>ʥǓȂȌɮʥǓçðǵȈ

Ȇɮʣ×�ʥçðǵɮʤʥǓȂȌ*Ś�)�ɫ�ǵȈȆɮʣ×�ʥɫ�ǵ

ɮʤ+âɁ 4ɮ�AȽĕ� ʣFig. 2Bʤʦ 

b) DMEMƗ¸ȏ 

Ƚĕɮ�,ȥÆŪ'ȥ�Ą+ 2ɮ�'� ʦ 

c) ƱÅƬȏ 

Ƚĕɮ�,ȥÆŪ'ȥ�Ą+ 2ɮ�'� ʦ 

3ʦReverse Transcription Polymerase Chain ReactionʣRT-PCRʤƕ 

1) Laser MicrodissectionʣLMDʤ+ 6+Ãƹ£Ŏ 

Ãƹ,ʥȂȌÏČǗżȧŮ*£Ŏ� Ʌŧ�;ʥO{FJV[^aAǅ

�%Õ� 10 µm+ÆʐŨÃƹA£Ŏ� ʦ�+ļʥÃƹ, LMDǅV{F

bL{V&
=Membrane SlidesʣLeicaʥWetzlarʥGermanyʤ*ɒ<�

� ʦƋ�&ʥƓ�*%ÃƹA 70ʢ I[g�}* 3ÂɺƝƩ�ʥƓ¾ƒ

ʣRNAse-freeʤ* 1ÂɺƝƩ� ʦLMDAȳ�ʆ*Ȁȗ+Ž�ǤɆ&�

=:�*ʥÃƹAa}FU�m}�ʣ0.05ʢ a}FU�m}�ƧƟʤ*%

żȧ� ʦ�+ļʥÃƹAƓ¾ƒ*%Ƙƚ�ʥ5Âɺ�Ƹ�� ʦ 



2) LMDƕ*:=ɅŧřÛ 

áȏ+Ƚĕɮ�AʥLMD6500ʣLeicaʤAǅ�%~�S�K^a� ʦ

K^a�> Ʌŧ,ʥ74.35 µl + RLT bufferʣQiagenʥVenloʥNetherlandsʤ

* 0.65 µl+	
 -mercaptoethanolAơè� ƧƟ+¸# 100 µl]y�m

/íÚ� ʦ 

3) Ƚĕɮ� 

a) SCC7ȀȗƗ¸ȏ 

Ʌŧ,ʥȥÆŪʣÅ¸ɮʥɛȊɮʤʥȥ�ĄʣǓȂȌɮʥçðǵɮʥɫ

�ǵɮʤ+âɁ 5ɮ�AřÛ� ʣFigs. 3A, 3Bʤʦ 

b) DMEMƗ¸ȏ 

Ʌŧ,ʥȥÆŪʣÅ¸ɮʥɛȊɮʤ'ȥ�Ą+âɁ 3ɮ�AřÛ� ʣFig. 

3C, 3Dʤʦ 

c) ƱÅƬȏ 

Ʌŧ,ʥȥÆŪ'ȥ�Ą+ 2ɮ�AřÛ� ʣFigs. 3E, 3Fʤʦ 

4) Total RNA +ŕÁʥǻȸ 

LMD6500Aǅ�%íÚ� ɅŧAr}_^OV*% 30ǪɺqwUcF

W� ʦ�+ļʥ RNeasy/Mini KitʣQiagenʤA¤ǅ�% total RNAAŕ

Á� ʦ 



qwUcFW�> {FX�a* 75 µl+ 70ʢ I[g�}AƢÊ�ʥk

p^_E�P*:<:�ơè� ʦ�+ļʥ¹%+R�n}A 2 mlQ~O

Tz�]y�m*X^a� RNeasy MinElute Spin Column*Dn{F

�ʥ9200×g & 15 ǪɺɫŃş£Aȳ# ʦɫŃş£+ļʥ]y�mº+?

ƟAǢƀ� ʦƋ�&ʥRNeasy MinElute Spin Column+Vk�K{u�

v�m~�AƘƚ�= 6*ʥ]y�m* Buffer RW1A 350 µlƢÊ�ʥ

9200×g& 15ǪɺɫŃş£Aȳ# ʦ 

�;*ʥDNA AÊƒÂȾ�= 6ʥ10 µl + DNase�ƧƟ' 70 µl +

Buffer RDDƧƟAơè�ʥ�+ƧƟ+ 80 µlA RNeasy MinElute Spin 

Columnv�m~�*ǛŚƢÊ� ļʥĐƥʣ20�ʨ30�ʤ*% 15ÂɺF

�Myo�Tz�Aȳ# ʦF�Myo�Tz�+ļʥv�m~�Ƙƚ+

 6]y�m* Buffer RW1A 350 µlƢÊ�ʥ9200�g& 15ǪɺɫŃ�

 ļʥ]y�mº+?ƟAǢƀ� ʦv�m~�Ƙƚ+ 6]y�m*

Buffer RPEA 500 µlƢÊ�ʥ9200�g& 15ǪɺɫŃş£Aȳ�ʥ]y�

mº+?ƟAǢƀ� ʦȅ�%ʥƘƚAǚǗ*]y�m* 500 µl+ 80ʢ I

[g�}AƢÊ�ʥ 9200×g & 2 ÂɺɫŃş£Aȳ�ʥ?Ɵ'Q~OTz

�]y�mAǢƀ� ʦRNeasy MinElute Spin ColumnAũ�� 2 mlQ

~OTz�]y�m*X^a�ʥVk�K{u+ȰAɹ� ƼŌ& 9200×g



& 5ÂɺɫŃş£Aȳ�ʥ?Ɵ+¸# Q~OTz�]y�mAǢƀ� ʦ

RNeasy MinElute Spin ColumnAũ�� 1.5 mlQ~OTz�]y�m*

X^a�ʥRNasel|�ƒ 14 µlAVk�K{u�v�m~�+�Ą*Ǜ

ŚƢÊ� ļʥ22100×g& 1ÂɺɫŃş£Aȳ�ʥtotal RNAAŕÁ� ʦ 

5) Ďɴ RT-PCRƕ*:=mRNAǕǁ+Ⱦź 

cDNA , Transcriptor First Strand complementary DNAʣcDNAʤ

Synthesis KitʣRocheʥBaselʥSwitzerlandʤA¤ǅ�ʥŕÁ� total RNA

A¤ǅ�%âŎ�> ʦ 

3� 1.5 ml]y�m* PCRP~�bƒ 10 µl' Anchored-oligo [dT]18 

primer Aơè�ʥ��/ total RNA A 2 µl ƢÊ� ʦ�;*ʥ��/

Transcriptor reverse transcriptor buffer 4 µlʥProtector RNase inhibitor 

0.5 µlʥDeoxynucleotide Mix 2 µlʥTranscriptor reverse transcriptase 0.5 

µl AƢÊ�:�kp^_E�P*%ơè� ʦ�+ļʥR�t}RFO{

�PC320 ʣASTEC, ǨĤʥūŴʤ *% 55��30 ÂɺF�Myo�Tz

��ʥ�;* 85��5ÂɺÊƷ�ʥcDNAAâŎ� ʦ 

âŎ� cDNAA 5 µlʥLightCycler 480 Probe Master ʣRocheʤ+

Master Mix A 10 µlʥUniversal ProbeLibrary Assay Design Center 

ʣRocheʤ&ɃɁ� n{Ft�ʣforward1.0 µl, reverse1.0 µlʤ�:.Ė



ń�=ÊƒÂȾn��mʣTable 1ʤA 1.0 µlƢÊ�k0^_E�P*%ơ

è� ʦơè� ƧƟA 96ǯGH}n~�aʣRocheʤ*�ǯ
 < 20 µl

�$ƢÊ�ʥLightCycler480ʣRocheʤ*% mRNA +ǕǁɴAȾź� ʦ

RFO}ŷ�, 95�10Â 1RFO}ʣpre-incubationʤʥ95�10Ǫʥ60�

30Ǫ*% 60RFO}ʣamplificationʤʥ40�30Ǫ 1RFO}ʣcoolingʤ

' �  ʦ á mRNA + Ǖ ǁ ɴ , housekeeping gene & 
 =

glyceraldehyde-3-phosphate dehydrogenaseʣGAPDHʤ+mRNAǕǁɴ

&É<ʥǜĖĎɴAȳ� advanced relative quantificationƕ*%Ƒɚƃɂ

� ʦ 

 

5) űŊħƃĎ 

HMGB1�:. RAGE+mRNAɴ+ƑɚAʥTukey’s HSD testAǅ�

%ȳ# ʦ3 ʥP­� 0.01×�+7+AűŊ'� ʦ 

 

 

 

 

 



Ȅ� Ż  

1ʦH-Eżȧ*:=ĸŌČǗþÏ+Ƚĕ 

1) SCC7ȀȗƗ¸ȏʣFig. 4ʤ 

ȥÆŪ&,ʥǵŶƆɡ+Ǣý�Å¸ư¯*ǤɆ�> ʣFig. 4AʤʦǵȈȆ

+RFW,āĜ�ã&
<ʥƍĪ)ǵȈȆ:<7ĜĻÏ�%�=ǵȈȆ

ʣarrow aʤ�:.ȀȗŽ�ǤɆ&�)�ǵȈȆʣarrow bʤ�Ɇ6;> ʦ

ǵȈȆ+ĜĻÏ*:<ʥǵȈȆ'ǵȈȆ+ɺ,ʊɹ�%� ʦ3 ʥǵǏ

þ&:�Ƚĕ�>=Ȁȗº�ǱȗÏ� ǵȈȆʣarrow cʤ8ʥĝť+»Ǆ

ǵƻű+�ŃŽAŖ# ǵȈȆʣarrow dʤ�ǤɆ&� ʦ 

ȥ�Ą&,ʥǓȂȌʣ*ʤ�ȥ�ʄAɗ
%ûƐ�Ǟį�%�=+�ǤɆ

�> ʣFig. 4Bʤʦçðǵɮ&,ʥȥÆŪ'ã��ǵŶƆɡ�Ǣý�>%�

<ʣFig. 4CʤʥǵȈȆ+ĜĻÏʣarrow aʤ8ȀȗŽ�ǤɆ&�)�ǵȈȆ

ʣarrow bʤ�ċñ�%� ʦ3 ʥǵȈȆ+ƤĝʥĜĻÏ*:<ǵȈȆɺ

+ɺʅ+ûāAɆ6 ʦ�;*ʥ1'B(+ǵȈȆ,ȀȗºǱȗÏAå�

%� ʣarrow cʤ�ʥȥÆŪ&4;> »Ǆǵ,¹�ǤɆ&�)�# ʦ 

3 ʥɫ�ǵɮʣFig. 4Dʤ&7ʥǵŶƆɡ�Ǣý�>%�<ʥǵȈȆ+

ĜĻÏʣarrow aʤ8ǵȈȆ+ƤĝʥȀȗŽ�ǤɆ&�)�ǵȈȆʣarrow bʤʥ

ǵȈȆɺ*ɺʅ+ûāAɆ6 ʦ��%�ɮ+ǵȈȆ,ĝť+ǵȈȆ+ʉ



ï'�%ưñ�%� ʦ�;*ĝť&,
=�ʥȀȗºǱȗÏ� ǵȈȆ

ʣarrow cʤ'�ŃŽA7$»Ǆ� ǵȈȆʣarrow dʤ7ǤɆ�> ʦ 

2) DMEMƗ¸ȏʣFigs. 5A, 5Bʤ 

ȥÆŪ&,ʥ1'B(+ʏô&ƍĪ)ǵȈȆ�Ó6%� ʦ���ʥÅ

¸ư¯&ǵŶƆɡ,@��*Ǣý�>ʥǵȈȆ+ĜĻÏʣarrow aʤ8ǵȈ

Ȇ+Ƥĝ*:<ǵȈȆɺ+ɺʅ+ûā7�ɮ*Ɇ6;> ʣFig. 5Aʤʦ 

�>*Ė�ȥ�Ą&,ʥǵŶƆɡ+Ǣý8ǵȈȆ+ĜĻÏʥǵȈȆ+Ƥ

ĝ,Ƚĕ&��ʥȥ,ƍĪ)ǵȈȆƆɡAå�%� ʣFig. 5Bʤʦ 

3) ƱÅƬȏʣFigs. 5C, 5Dʤ 

ȥÆŪ&,ʥǵŶƆɡ,ƍĪ*¨ >%�<ʥǵȈȆ+ĜĻÏ8ǵȈȆ

+Ƥĝ,Ɇ6;>)�# ʦ3 ʥȀȗº�ȝȗÏ� ǏǗ)ǵȈȆ8»

Ǆǵʥ��%ǵȈȆɺ+ɺʅ+ǋĪ)ûā,3# �Ɇ6;>)�# 

ʣFig. 5Cʤʦȥ�Ą*��%7 DMEMƗ¸ȏ'ãƇ*ʥƍĪ)ǵŶƆɡ�

ǤɆ�> ʣFig. 5Dʤʦ 

×�+�'�; H-Eżȧ³*��%ʥǵȈȆ'ǵȈȆ+ɺʅ� SCC7Ȁ

ȗƗ¸ȏ+ȥÆŪ��Ą�:. DMEMȏ+ȥÆŪ&,ʥûā�%�=�'

�@�# ʦ 

2ʦ·ǍȂȌÏČǗżȧʣHMGB1�:. RAGEʤ 



1) SCC7ȀȗƗ¸ȏʣFigs. 6, 7ʤ 

ȥÆŪ&,ʥǵŶƆɡ�Ǣý�>ǵȈȆɺʅ�ûā�%� ʦ��%ʥ

�+ɺʅ*Ś� ǵȈȆ+çɛɮʣarrows aʤ�:.ƍĪ)ǵȈȆ+Ž

ʣarrows bʤ* HMGB1+Ǖǁ�Ɇ6;> ʣFig. 6Aʤʦ���ʥRAGE

,ûā� ǵȈȆɺʅ*Ś� ǵȈȆʣarrows aʤ+çɛɮ+4*ǕǁA

Ɇ6 ʣFig. 6Bʤʦ 

�Ūʥȥ�Ą&,ǓȂȌʣ*ʤ'Ǔçð+ûā� ǵȈȆɺʅ*Ś�=ǵ

ȈȆ+çɛɮʣarrows aʤ�:.ƍĪ)ǵȈȆ+Žʣarrows bʤ* HMGB1

+Ǖǁ�Ɇ6;> ʣFig. 7Aʤʦ�;*ʥRAGE *��%7ǓȂȌ'ûā

� ǵȈȆɺʅ*Ś� ǵȈȆ+çɛɮʣarrows aʤ&Ǖǁ�Ɇ6;> 

�ʥƍĪ)ǵȈȆ+Ž*, RAGE,Ǖǁ�)�# ʣFig. 7Bʤʦ 

3 ʥɫ�ǵɮ&,ûā� ǵȈȆɺʅ*Ś� ǵȈȆ+çɛɮʣarrows 

aʤ�:.ƍĪ)ǵȈȆ+Žʣarrows bʤ* HMGB1+ǕǁAɆ6 ʣFig. 

7Cʤʦ���)�;ʥRAGE ,ûā� ǵȈȆɺʅ*Ś� ǵȈȆ+çɛ

ɮʣarrows aʤ*Ǖǁ� �ʥƍĪ)ǵȈȆŽ&,¹�Ǖǁ�Ɇ6;>)

�# ʣFig. 7Dʤʦ 

2) DMEMƗ¸ȏʣFig. 8ʤ 

ȥÆŪ&,ʥǵȈȆɺʅ+ûāA�ɮɆ6 ʦHMGB1 ,ʥ�+ɺʅ*



Ś� ǵȈȆ+çɛɮʣarrows aʤ�:.ƍĪ)ǵȈȆ+Žʣarrows bʤ

*Ǖǁ�%� ʣFig. 8Aʤʦ�>*Ė� RAGE,ʥǵȈȆ*¹�ǕǁAɆ

6)�# ʣdata not shownʤʦ 

ãƇ*ȥ�Ą*��%7ʥHMGB1 ,ƍĪ)ǵȈȆ+Žʣarrows bʤ*

Ǖǁ�%� �ʣFig. 8BʤʥRAGE+Ǖǁ,¹�Ɇ6;>)�# ʣdata not 

shownʤʦ 

3) ƱÅƬȏʣFig. 9ʤ 

ȥÆŪ'ȥ�Ą+�ʏô&,ʥHMGB1 ,ƍĪ)ǵȈȆ+Žʣarrowsʤ

*+4ǕǁAɆ6 �ʣFigs. 9A, 9BʤʥRAGE+Ǖǁ,¹�Ɇ6;>)�

# ʣdata not shownʤʦ 

3ʦmRNA+Ǖǁɴ 

�°ďʛ*%ʥõʚ� SCC7Ȁȗ,ʥHMGB1�:. RAGE+mRNAA

Ǖǁ�%�=�'AǤɆ� ʦ 

1) HMGB1ʣFig. 10ʤ 

HMGB1+mRNA +Ǖǁ, SCC7ȀȗƗ¸ȏʥDMEMƗ¸ȏʥƱÅƬ

ȏ+ 3ȏ¹%+ɮ�&Ɇ6;> ʦHMGB1+mRNA�Ű7Ā�Ǖǁ� 

+, SCC7 ȀȗƗ¸ȏ+ȥ�Ą+ǓȂȌɮ&ʥ�+¹%+ɮ�:<7űŊ

*ķ�ǕǁAɆ6 ʣ*ʤʦ 



�;*ʥSCC7ȀȗƗ¸ȏ+ȥ�Ą+çðǵɮ,ʥǓȂȌɮ×ÿ+¹%+

ɮ�'Ƒɚ�űŊ) HMGB1+mRNA+ǕǁAɆ6 ʣ**ʤʦ3 ʥSCC7

ȀȗƗ¸ȏ+ɫ�ǵɮ,ʥƱÅƬȏ*Ė�%+4űŊ) HMGB1+mRNA

+ǕǁAɆ6 ʣ***ʤʦ 

�>*Ė�ʥHMGB1+mRNA, SCC7ȀȗƗ¸ȏ+ȥÆŪ+ɛȊɮ'

DMEMȏ�:.ƱÅƬȏ+áɮ�,ʥ
3<ǕǁAɆ6)�# ʦ 

2) RAGEʣFig. 11ʤ 

RAGE + mRNA ,ʥHMGB1 + mRNA ɴ�Ā�Ǖǁ� SCC7 Ȁȗ

Ɨ¸ȏ+ȥ�ĄʣǓȂȌɮʥçðǵɮʥɫ�ǵɮʤ+ 3 ɮ�&+4ʥǕǁ

AɆ6 ʦ�>;+�"ʥǓȂȌɮ�Ű7 RAGE+mRNAAǕǁ� ʦ 

�>*Ė�ʥRAGE + mRNA +Ǖǁ, SCC7 ȀȗƗ¸ȏ+ȥÆŪ�:

. DMEMƗ¸ȏʥƱÅƬȏ&,¹�Ɇ6;>)�# ʦ 

 

 

 

 

 

 



�� �  

1. SCC7 ȀȗƗ¸*:=ǵȂȌ+ĸŌþÏ 

ia+ȥ+ĸŎ,ʥȥƍ�+ƱĖȥȄǷ+Áǁ'ʥ�+�¯*ÿ¯ʃɖ�Á

ǁ�=�'&ȖǄǴ 4ɣ+ȁ@<*Ĉ3=ʦÂǉƦ:<Æ+ȥÆ 2/3+ɮÂ,

�>;+ 3$+ǲɖ�ÆļŪä*Ŏɸ�=�'&ĸŎ�>ʥȥļ 1/3+ɮÂ,

Ǵ�ʞĳ*ǇŸ�=ɺȭȂȌ*:#%ĸŎ�>=ʦ�>*Ė�ʥȥǵ+āɮÂ

,�+¡ĭ+ʜſǵ'ãƇ*ǵǷ�;ɧɕ�%� ǵȩȀȗ*ǇŸ�= 29)ʦ 

Ŏƶ� ʜſǵȂȌ,ʥÿçAǵκ*Ȼ@>%�=ʦ�+ºɮ*,�;*ʥ

ǌņȄâȂȌʥǧȃʥȲǶ�;ƆŎ�>=ǵçκ*Î3> ǵŶ�Āťċñ�

%�=ʦ�;*ʥǵŶ+ºɮ*,ǵȈȆ�ťÒʨťǖċñ�%�<ʥǵȈȆ'

ǵȈȆ+ɺ,ĝɴ+ȄâȂȌ&ƆŎ�>=ǵºκ&+4Ȼ@>%�=ʦ�>;

+�'�;ʥǵȂȌ,ȀȗĔİ+ʝ�ȂȌ'�%ǟ;>%�= 30)ʦʜſǵ+ǎ

ň,WFN-Walton+Âʗ&ǥ�>=:�*ʥǵ�+7+*¢;�+Öî�
=

ǵÖņǎň'ʥǵAŠɯ�=ǧȃ+ǋĪ*:<ǵȈȆ�Ȭȋ�=ǧȃÖņǵǎ

ň+�$*āÄ�>= 31)ʦǵÖņǎň+�Ǐþ,ǵȈȆ+þņ'ýƏ&
=ʦ

�;*ʥǵÖņǎň,µĂǗ)7+'ļĂǗ)7+*Â�;>= 31)ʦǵȈȆ�

ýƏ'»ǄAȍ<ɝ�'ʥǵȈȆ+[Fn*þÏ�Ǆ�=ʦµĂǗ)ǵÖņǎ

ň+�ȶǗ)ǎň&
=ǵUVa�lE�ňȑ+ǵȂȌ*ʥActomyosin 



adenosine triphosphatase stainʣATPaseʤżȧAȳ�'ʥ¹%+ pH&ʂņ

ÙńAǥ�»Ǆǵʣ[Fn 2Cʤ�ûÊ�%�=�'�÷æ�>%�= 32)ʦ�>

,»Ǆ�ƙǕ&
=�'Aǥ�ʥýƏ8»Ǆ�ȍ<ɝ�ȳ@>%�=�'Aǥ

�%�=ʦ���)�;Öî,�ŭ&
=�ʥ»Ǆ�ƙǕ*ȳ@>%�=*7

ɻ@;�ýƏ� ǵɴA�´&�)� 6ʥǵȈȆ,�!�*ťAƤ;�%�

� 33)34)ʦ��%ǵUVa�lE�ňȑ+ųŲ&,ʥ1'B(+ǵȈȆ+ƞą'ʥ

ǵȈȆ+ȄâȂȌ'βȓ/+Ȏś*:<ʥǵ+�Ģņ�)�)='ɀ@>%�

= 35)ʦ 

Ýȝº*ǕǄ�=�ǘņŉņȞǑ,ÝȝǓ':->ʥ�+1'B(,ÝȝǺ

κ�ǘǇŸ+őī�ǘǓ&
= 1-6)ʦ�¡+Ɔɡ�ʥ1'B(+ÝȝǺκ+�*

,ǵȂȌ�ċñ�%�=ʦ�+ 6ʥǵȂȌ,Ǔ+¥ȹAÜ�=ʦ'<@�ʥ

ÝȝǓ+ǕǄʒİ+ʝ�ȥ,ʜſǵAȨ'�=ȂȌ&
= 6ʥºȳņ*Ǔ�

Ơ�Ɲƪ�%�=øâ*,āɮÂ+ȥǵAÃɿ�=�'*)=ʦ�+ȄŻʥŒ

ȴļ*ȥɨÍ�ʇĒ�>ʥŝʘʇĒʥƆʍʇĒʥì�ʇĒ)(+ȣįǐƼ�Ǖ

ǁ�=�'�ǟ;>%�= 7-12)ʦ�>3&ʐʑɮ*��=Ǔ+ǕǄÖî8Ɲƪİ

)(*ɻ�=ǡǰ,�3�3*ȳ@>%� 36-40)ʦ���ʥǓ+¥ȹAÜ� 

çðȂȌʥ'�*ǵȈȆ�(+:�*þÏ�%�=+�*ƲưA
% ÷æ,

1'B()�ʦ 



��&Ŵǡǰ&,ʥe�btGV+ȥĞ+ƹ¯* SCC7ȀȗAǫƂ�ʥȥ*

SCC7ȀȗAǞį��=�'&ʥǓ�ȥǵ*(+:�)ĹʎA�
=+�*$�

%ƃǿAȳ# ʦ�+ȄŻʥSCC7ȀȗƗ¸ȏ&,ʥǓçðǵȈȆ�:.ǓȂȌ

'Śȿ+)�ɫ�*
=ǵȈȆ+ǵŶƆɡ�Ǣý�>%�=�'�@�# ʦ

3 ʥǵŶƆɡ+Ǣý!�&,)�ʥǵÖņǎň'ãƇ+ǵȈȆ+ĜĻÏ8ǵ

ȈȆ+Ƥĝ�Ƚĕ�> ʦ�+ȄŻʥǵȈȆ'ǵȈȆ+ɺʅ+ûāAɆ6 ʦ

$3<ʥSCC7ȀȗAƗ¸� ȥ&,ʥǵ+�Ģņ�)�)='ɀ@>%�=ǵ

UVa�lE�'� ǵȈȆƆɡAå�%� ʦ�+�'�;ʥȥǓ*��%

7ȥǵ+ƉȘ ��Ǆ�%�=ÞȘņ�ǥê�> ʦ 

3 ʥƍĪ)ȥǵ,ʥɠǵó+ǵȈȆ&ƆŎ�>%�=�'�ǟ;>%�=

41 )42)ʦ���ʥǓ'ʈŚ� ȥǵ,ǓȀȗ+ċñ*:<ɦǵó/þ@# �'

Aʡģ;,÷æ�%�= 24)ʦ�íʥǵŶƆɡ�ɫ�+ǵȈȆ&7Ǣý�>%�

 �'�;ʥãɮ+ǵȈȆ,ǵȈȆƻņ�þÏ�%�=ÞȘņ�
=ʦ 

DMEMƗ¸ȏ&,ʥɶAÅ¸� ɮ�*ɽġ� ǵŶƆɡ+ǢýAɆ6 ʦ

���ʥ�+Ǹð,ƽ��+�+ɮ�+ǵȂȌ,ƍĪ&
# ʦ$3<ǵŶƆ

ɡ+Ǣý� DMEMƗ¸ȏ&,əİ&
=+*Ė�ʥSCC7ȀȗƗ¸ȏ+ȥ�Ą

&,ÅƬ+Ê@#%�)�ɮ�*3&ĮǸð*Ɇ6;> ʦ×�+�'�;ʥ

ǓȀȗ+ċñ�çð+ǵȂȌ/ĹʎAØ2�ʥǵȂȌ+Ǣý�Ĵ�ɖ��> 



'Ȑ
;> ʦ 

2. HMGB1 �:. RAGE +ǵȈȆ/+Ĺʎ 

ļĂǗ)ǵÖņǎň+�ȶ*ʥƻǕņǵƯ�
=ʦHMGB1,ƻǕņǵƯň

ȑ+ǵȈȆ+Ž�:.Ȁȗɔ*ķİ+ǕǁAɆ6 ʦ�+�'�;ʥHMGB1

,ǵȈȆ+Ȭȋ*ɻ��%�=ÞȘņ�
=�'�÷æ�>%�= 43)ʦHMGB1

,ʥ¹%+ƍĪ)ȀȗŽ*ċñ�= 30kDa+ʋiVa�Ȅâ[�hOɔ'�%

ãĎ�> 17)ʦďʆʥȮȑ+ȄŻ*��%7 HMGB1,ʥǵŶƆɡ8ǵȈȆ*

ǏǗ)ŐȼAɆ6)�# DMEMƗ¸ȏ+ȥ�Ą�:.ƱÅƬȏ+ʜſǵ+

Ž&ǕǁAɆ6 ʦHMGB1�Žº*ċñ�=øâʥiVa� H1'Ȏś�%

eO~JZ�uƆɡAĶȉ��=ʦ�+�'�; HMGB1,ʥO�t]�Aɘ

¼Ùń*Űɬ)Ɔɡ/'þś��=O�t]�ƆɡþśîĊ'�%²�ʥɘ¼

A§ɤ�=)(ɲȺ)ĺÉAŻ �%�='�@>%�= 44)ʦ��%ʥHMGB1

,Dsa�TV&,ŢÁ�>)�+*Ė�ʥfO��TV*ʀ# Ȁȗ&,ʥ

ȀȗŽ�;āɴ*ŢÁ�>=�'�÷æ�> 45-47)ʦ3 ʥHMGB1,ƯǐǕ

ǐŮ*, Toll-like receptorʣTLRʤ*Ȅâ�ʥƯǐ+ƖØ*7ɻ@#%�='

�@>%�= 48)ʦ 

�Ū RAGE,ʥ1992Ĭ* advanced glycation endproductsʣAGEʤ'Ȅâ

�= 55kDa+κ�íɐɟó+ȀȗȶʌÜē¡'�%ãĎ�> 28)ʦ�+ļ



RAGE, HMGB1+Üē¡'�%²��'�Â�# 47)ʦRAGE+Ǖǁ,Ȳ

ǶºǘȀȗʥȲǶīƨǵȀȗʥçǘȀȗ�:.ȜvR�NGuȀȗ)(ĮǸ)

ȂȌ&Ɇ6;>%�=�ʥ�ȦǗ)Ǆǂŷ��&+Ǖǁ, � 49)ʦ���ʥ

RAGE+Ǖǁ,|L�b&
= AGE8 HMGB1�ȯǮ�%�=ɮ�&�ɤ�

=�'�ǟ;>%�= 46)ʦRAGE'ÍȚǣÏʥǼĠǏʥŅņ½ǐ¬ȏ)(+ɻ

¦*$�%ǡǰ�ɤ5�ʥǧȃȢȞ�:.őī�ǘǓ+Ɲƪ8ɘǫ* RAGE �

HMGB1''7*ɻ��%�='��÷æ�)�> 47)ʦ�;*ȄȟǓ*��

%ʥHMGB1� RAGEA��%£ǅ�=�'&ʥnuclear factor-kappa BʣNF-

�Bʤ8 inducible nitric oxide synthaseʣiNOSʤAƙņÏ�ʥǓ+Ɲƪ8ɘǫ

*ɻ��='÷æ�>%�= 50)ʦ 

·ǍȂȌÏČǗżȧ+ȄŻ&,ʥHMGB1,ƗęɶAÅ¸� SCC7ȀȗƗ

¸ȏ+ȥÆŪ&ʥƍĪ)ǵȈȆ+Ž'ûā� ǵȈȆɺʅ*Ś� ǵȈȆ+ç

ɛɮ*Ǖǁ�Ɇ6;> ʦ�ŪʥRAGE,ûā� ǵȈȆɺʅ*Ś� ǵȈȆ

+çɛɮ+4*Ǖǁ�Ɇ6;> ʦHMGB1,ýƏ� Ȁȗ+ȀȗŽ�;āɴ

*ŢÁ�>=�'�ǟ;>%�= 40-42)ʦ�+�'�;ʥHMGB1�ķİ*Ǖǁ

� SCC7ȀȗƗ¸ȏ+ȥÆŪ&,ʥǵȈȆ��ƋǗ)ȂȌ¥ȹAÜ� �'

*:<ýƏ� 'Ȑ
;> ʦ��% HMGB1�āɴ*ŢÁ�> ȄŻʥRAGE

+Ǖǁ�ɇě�> 'ǥê�> ʦ���)�;ʥRAGE+mRNA,ʥSCC7



ȀȗƗ¸ȏ+ȥÆŪ&,¹�Ǖǁ�)�# ʦ�>,ʥǢý�> ǵȈȆ*»

Ǆ�Ĉ3<ʥýƏ� ǵȈȆ�;+ HMGB1+ŢÁ�Ƥĝ� �'& RAGE+

mRNA+Ǖǁ�ƌ3# 'Ȑ
;> ʦ 

�Ū DMEMƗ¸ȏ+ȥÆŪ&,ʥ·ǍȂȌÏČǗżȧ³*��% HMGB1

,ƍĪ)ǵȈȆ+Ž+4);�ʥûā� ǵȈȆɺʅ*Ś� ǵȈȆ+çɛɮ

*7Ǖǁ�%� ʦ���ʥRAGE,ûā� ǵȈȆɺʅ*Ś� ǵȈȆ+ç

ɛɮ*,Ǖǁ�Ɇ6;>)�# ʦ3 ʥHMGB1+mRNA+Ǖǁ,
# �

RAGE+Ǖǁ,Ɇ6;>)�# ʦ 

�+ RAGE+Ǖǁ+ɪ�,ʥDMEMƗ¸ȏ� SCC7ȀȗƗ¸ȏ:<7Ɣǔ

±ä*
#  6 HMGB1+Ǖǁ�ĝ)�)<ʥ·ǍȂȌÏČ�:. RT-PCR

+ȄŻ& RAGE�ƃÁ�>)�#  6'Ȑ
;> ʦ� �#%ʥǓȂȌ+

ċñ�ƍĪ)ǵȂȌ+»ǄAɦĲ��%�=�'�ǥê�> ʦ 

�Ū SCC7ȀȗƗ¸ȏ+ȥ�Ą&,ʥ HMGB1' RAGE,·ǍȂȌÏČǗ

żȧ�:. RT-PCR+Ⱦź*��%ʥǓȂȌɮ'Ǔçð*ûā� ǵȈȆɺʅ

*Ś� ǵȈȆçɛɮ&ķİ*Ǖǁ�%� ʦ�;*ʥǓȂȌɮ'Śȿ+)�

ɫ�*
=ǵȈȆɮ*��%7ʥHMGB1' RAGE+ķİ+ǕǁAɆ6 ʦ�

>;+ȄŻ�;ʥSCC7ȀȗƗ¸ȏ+ȥ�Ą&,ʥǓȀȗ�; HMGB1�ɩÈ

*ŢÁ�>=�'*:<ʥRAGE�ǓȀȗ�:.Ǔçð*ûā� ǵȈȆɺʅ



*Ś� ǵȈȆ+çɛɮ*Ǖǁ� 'Ȑ
;> ʦ�;* RAGE+Ǖǁ�ʥǓ

ȂȌɮ'Śȿ+)�ɫ�*
=ǵȈȆɮ*7Ɇ6;> +,ʥHMGB1+Ĺʎ

AÜ� Ǔçð+ǵȈȆ�ýƏAɖ�� �'*:<Āɴ+ HMGB1�ŢÁ�

>ʥ�;*ɫ�+ʜſǵȂȌ*£ǅ�  6&,)��'Ȑ
;> ʦ 

�� ��

Ŵǡǰ&,, ǓȂȌ+ǵȒȂȌçɛɮ*��%ǵŶƆɡ+Ǣý, ĜĻÏ� 

ǵȈȆ, ýƏȈȆ�:.Ȁȗɺʅ+ûÊAɆ6 . �;*, HMGB1 �:.

RAGE ,, ĜĻÏ� ǵȈȆ+çɛ+ýƏȈȆ*��%ķ�Ǖǁ�%�=�'

�@�# . 3 , ǓȂȌ'ǛŚǗŚȿ+)�ɫ�ɮ+ǵȈȆ*��%7ãƇ

+Őȼ�Ŀ;> . �>;+ȄŻ:<ʥǓȀȗ�;ŢÁ�> HMGB1 �Ǔ+

çɛ+ǵȈȆ+ĜĻÏ��:.ýƏAɇě�ȀȗɺʅAûÊ���ûÊ� Ȁ

ȗɺʅA��% HMGB1 �ɫ�+ȂȌ*ĹʎA�
=�'&�ǓȀȗ+Ɲƪ+

§ɤ*ā��ɻ��%�=�'�ǥê�> ʦ 

�

�

�

�

�



�� ��

Ŵǡǰ+ɥȳ*,ʥ2013ĬİđǆĆÌɵ EʣƮƫ� ĚăʥȥǓ�çðǵȂȌ

*�
=Ĺʎʤ+ŠŜ'ǩČǡǰɑËŎ�Ƅʣ20791548: Koji Sakiyama.ʤ�

;+ȷËɵAÜ� ʦ 

ǭAȁ
=*
 <ʥȁĈ�ōǹ)=�ʝɼAɓ<3� ŴČƎČɮǏŌɄ

ŨƔǒČɍıʔʕʌÿǩČÂɳ� ò�� Ȫŭ� ŤŘ*Ơǃ)=ŋɎ+ŊAȶ�

3�ʦ 

3 ʥďʛ'ɋŦ£ŎAǛŚ�ŗě���3� ŴČĸŌƉȘŎȔČɍıȾ

ÇČÂɳ� Ăɳ� ©� ŤŘ);.*ʡģ� ƛà� ɍĩ*ŋɎ� �3�ʦ 

�;*ʥǬ	+ŀōÃ)=�Ťǥ'�ʝɼAɓ<3� ǏŌɄŨƔǒČɍı

ǏǂČÂɳ� ȫɺ� ȱ� ŤŘʥ);.*ÝȝǄƺ»ǄÑĥČɍıŁǄƺČÂɳ�

āƁ� ëĵ� ŤŘ*Õ��Ǧǈ���3�ʦ 

ğʥŴǡǰAȳ�*
 <Ǭ	+�ǂȾʥŀŠŜAŏ�3� ȾÇČÂɳ'

ÝȝʔʕʌÿǩČÂɳ+ɌµǄŪ*7Ń:<ŀǦǈ���3�ʦ 
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Figure legends 

Fig. 1  

The schema showing the mouse tongue operation for SCC7 cells injecting. 

*: Carcinoma 

The SCC7 cells were injected at the 3mm from the apex on the left lateral 

aspect of the tongue (A). 

SCC7 cells were injected into only the left half of the tongue (B). 

Fig. 2  

The schema showing the location of tissue samples of mouse tongue for H-E 

and immunohistochemical stainings. 

A: Serial frontal section of tongue 

a: Sections of anterior tongue 

b: Sections of middle tongue 

*: Carcinoma 

B: Observation area in the section of middle tongue of SCC7 group. 

ca: Carcinoma 

p: Muscle fibers peripheral of the carcinoma 

d: Muscle fibers distal to the carcinoma 



Fig. 3 

LMD extraction areas in tongue sections for RT-PCR. 

A: Section of anterior tongue in SCC7 group. 

B: Section of middle tongue in SCC7 group. 

C: Section of anterior tongue in DMEM group. 

D: Section of middle tongue in DMEM group. 

E: Section of anterior tongue in non-stimulating group. 

F: Section of middle tongue in non-stimulating group. 

c: Central area (A, C, D, E, F) 

i: Needle injection area (A, C) 

ca: Carcinoma (B). 

p: Muscle fibers peripheral of the carcinoma (B). 

d: Muscle fibers distal to the carcinoma (B). 

 

Fig. 4 

H-E stained sections from SCC7 group. Scale bars: 50µm�  

A: Section of anterior tongue. 

B: Section of middle tongue, showing the formed carcinoma (*). 



C: Muscle fibers peripheral of the carcinoma in middle tongue. 

D: Muscle fibers distal to the carcinoma in middle tongue. 

The destructed muscle bundles were observed (A, B, C, D). Muscle fibers 

with reduced in size (arrows a) were observed. In addition some muscle 

fibers were disappeared nuclei (arrows b). Moreover, vacuolated muscle 

fibers (arrows c) and central nuclei (arrows d) were observed (A, C). Central 

nuclei were characteristic of the regeneration muscle. Additionally, an 

increased gap was observed between muscle fibers.  

 

Fig. 5 

H-E stained sections of tongue from DMEM group and non-stimulating 

groups. Scale bars: 50µm 

A: Section of anterior tongue in DMEM group. 

B: Section of middle tongue in DMEM group. 

C: Section of anterior tongue in non-stimulating group. 

D: Section of middle tongue in non-stimulating group. 

Arrow a: muscle fibers had become reduced in size.  

Section of anterior tongue was observed a few gaps (A), but other sections 



were not able to be appeared. 

Fig. 6 

Section of anterior tongue in the SCC7 group immunohistochemically 

stained with anti-HMGB1 antibody and anti-RAGE antibody.  

Scale bars: 50µm 

A: Immunohistochemical staining with anti-HMGB1 antibody. 

B: Immunohistochemical staining with anti-RAGE antibody. 

An increased gap was observed between muscle fibers. Peripheral muscle of 

the carcinoma in contact with the gap (arrows a) were positive for 

anti-HMGB1 antibody (A) and anti-RAGE antibody (B). In contrast, the 

nuclei of the muscle fibers reacted positively with anti-HMGB1 antibody 

(arrows b) but not with anti-RAGE antibody (B). 

 

Fig. 7 

Sections of middle tongue in SCC7 group stained immunohistochemically 

with anti-HMGB1 antibody and anti-RAGE antibody. Scale bars: 50 µm 

A: Anti-HMGB1 antibody stained section showing positive for the carcinoma 

and muscle fibers at the periphery of the carcinoma. 



B: Anti-RAGE antibody-stained section showing positive for the carcinoma 

and muscle fibers at the periphery of the carcinoma. 

C: Section stained with anti-HMGB1 antibody, showing positive for muscle 

fibers distal to the carcinoma. 

D: Section stained with anti-RAGE antibody, showing positive for muscle 

fibers distal to the carcinoma. 

The carcinoma (*) was immunoreactive with both anti-HMGB1 antibody (A) 

and anti-RAGE antibody (B). 

An increased gap was observed between muscle fibers. Muscle fibers 

peripheral of the carcinoma in contact with the gap (arrows a) were positive 

for both anti-HMGB1 antibody (A, C) and anti-RAGE antibody (B, D). In 

addition, the nuclei of muscle fibers (arrows b) were observed 

immunoreactive with anti-HMGB1 antibody (A, C) but not with anti-RAGE 

antibody (arrows) staining (B, D). 

 

Fig. 8 

Tongue muscle section from the DMEM group stained with anti-HMGB1 

antibody. Scale bars: 50 µm 



A: Section of anterior tongue was stained with anti-HMGB1 antibody. 

B: Section of middle tongue was stained with anti-HMGB1 antibody. 

An increased gap was observed between muscle fibers. Muscle fibers 

peripheral in contact with the gap (arrow a) were observed immunoreactive 

with anti-HMGB1 antibody (A). 

The nuclei of muscle fibers (arrows b) were positive for anti-HMGB1 

antibody (A, B). 

 

Fig. 9 

Immunohistochemical staining of tongue muscle with anti-HMGB1 antibody 

in the section of non-stimulating group. Scale bars: 50 µm 

A: Immunohistochemical staining with anti-HMGB1 antibody of the section 

of anterior tongue. 

B: Immunohistochemical staining with anti-HMGB1 antibody of the section 

of middle tongue. 

Nuclei of muscle fibers (arrows) were immunoreactive with anti-HMGB1 

antibody (A, B). 

 



Fig. 10 

Expression level of HMGB1 mRNA in the tongue tissues.  

Black bars: SCC7group. Gray bars: DMEM group. White bars: 

non-stimulating group. 

*: Indicates a significant difference from the carcinoma (center of SCC7 

group). Statistical analysis: P<0.01 (n=5) 

**: Indicates a significant difference from the muscle fibers peripheral of the 

carcinoma. Statistical analysis: P<0.01 (n=5) 

***: Indicates a significant difference from the muscle fibers distal from the 

carcinoma. Statistical analysis: P<0.01 (n=5) 

Expression of HMGB1 mRNA was observed in all groups. Above all, the 

highest HMGB1 expression was in the area of the carcinoma in the anterior 

tongue in the SCC7 group. 

 

Fig. 11 

Expression level of RAGE mRNA in the SCC7 group (black bars).  

Statistical analysis: P<0.01 (n=5)  

Expression of RAGE mRNA was observed in the carcinoma, muscle fibers 



in the periphery the carcinoma, and muscle fibers distal to the carcinoma in 

the middle tongue, which the area of carcinoma or muscle fibers expressed 

much HMGB1 mRNA. 
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