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tis tifco M^M^b0itR:A^^i^Xs JM^©SIM, I^Jfa 

BR, lfil<'.MJxCDi&£:Hor i ba Hematology Analyzer LC-152T'MJ/i: L, 

— X l^JU^MediSafe Mini (Terumo, Japan) T'MJ/i: L/c0 

[0049] jgMI 1 . b C D fiD$fi3l (J y bf K •) 

EG F R£<fctf I G F 1 R©SJ^MtSH e L EG 

I G F 1 %mk(D&TlZM LTb CD®M^iLfc0 ft 

fc\ bCDtLTttMBCD^ffllNfco 

Cfr%) 
(jgjftA) HeLalM, 0, 1.7 5, 3.5, 7 . 0 m Mffl)j!]t© 

bCDmfn2of^ 3 0^riiiMite^^#Lfco ^n^tKom 

20ng/ml©IGF1t2 O^ML, 

mznmmt u/cQ «£JJXHu AKT©>J AKT©st^b©m 
*I<h L, 'JVAKT £<fctM K T iZ-Dl^XO i7^ >7°P v h)i"e 
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o 

(^,1£B HeLalfflM, 1 OmM0bCDf3OMi 

(Untreated) CDi£±fetilM L/c0 ZtlbCD 

2.5, £<fctf5.0£f^ lOOng/mL 

©E G FT\ ^CTiiO, 5, iBitfl 0^ lOng/ml IGF1 

TMlfco EGFR, I G F 1 R, E R K, P I 3 K, £ 

itfAKT, &x?iz&i)yB.ikWiz.'D^Try JLX$yy*nv h)i"e^/iL/c 

o P I 3 KCD&dHCOlNTtt, JrCP I 3K^7X I IfiMfflUfco 

($•7^) 

In^^rHS 1 CD A ~ C 

^A(Cfc^NT(i, 7 m M bCDlC<fcy, IGFItfAKT ̂ (Dis<f1~)\s 

(@ i A) 0 

%IZ, £H$B&J:Z?£!§$ClZ&^rtes b C D-eMS^tlT^^^H e L 

^t>b^mbtHZ^mt^tltc0 b C D-eMS^tl/c«(caiN 

Ttt, EGFR, I GF 1 R, PI 3 K CD ^ T tl t Stt'fb L tc tf, AKT;g 

(^1 B£<fctf^1 C(D&T®(D[s-y) 0 

o©i:9(C, bCD&P I 3 K^vf, A K 

btl£o 

(*&) 

• tetA,£(DRT Kl£2'D(DmteZ>^?1-)\'{KMtlX'T- K : RTK-Ra 

s-ERKt®|ffl^RTK-P I 3K-AKT^PWA4«^i 

lb"t£0 

• |W]0#tC. RTK-Ras-ERKi/^tJUil9( 

HI 1 B £<£-£/[§] 1 C© 2 #§©#>> ̂ 3j o 

• o©i:9(C, P I 3 K ^ A K T © 10 ^ t JHEI ̂ 11 L, otl^©R 

T K-e£j5££tl£ P I 3 K-AKT^P^H/^kym^I^^t, -

JRas-ER 

[0050] jgflftflll 2. bCDfcc£t/2 D ( 1 ) 
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RCC4ffl) I GF 1 Rtk%mt 

2 DG-ABT/s©igMlNo ^iIl:'bCD^!l^tfc2 D 

G- A B 2 DG 

## < AKT'J ymtzmmtzz. t 
fc&o "tZT:\ bCD^ffl^fc2 DG©M<^to1±)£i^RCC4i!fflJ®(C£ 

^AKT'J ymtzmiN$-tt££-tt&A\ tr Sti$Lfco 
-j&ft(C 2 D G £ © £ 1 ~ 2 y, b C D Jfefly 

i ©K6m<fcy 3 RC 
c 42 D G-e 2 rnmrn^ u st®3o izmm* b c D -e 
bmWTZZttTZo &fc\ bCDtUTttMBCD^ffllNfco 

C&&A) 

RCC4lK|lfi^1 OmM 2DG£JPPLT, SfcWifC 2 

Btr^i^SL/co $17 1 0tr^tu(C, 1 OmM bCD^rJp 

;^t0~3 0 ng/ml I G F 1 £JPPU 5 

»£JJXHu Oixry7"p >> h&-c##r Lfc0 

(In^: A ) 

i£H£^2 A(C^t0 2 DGTiuMSUfciTCtt. IGFICMLTiS 

2 DGMS£ftfc«(C£tt£AKT©'J >I^b&i^PL/c0 L 

Av U bCD£©M^fe-t±MSS#"ett, AKT u 

/c (@2 A) 0 Z. tl <Q CDln^i/c ihi2 DGtf' I G F 1 RM?:^±^tT 

is I G F 1 Rfrb(Di'yj-Jl>ttbCD(Dfe1±TAKTlZMmL&fr-3fcZ 

t&7FTO 

[0051] jgflftflll 3. b C D fc c£ tF 2 D ( 2 ) 

±§E©^;&fe0J2Ttt^©R T b CD (D%}m%U&t ZtcisblZ 

ML/c0 LfrL&;6^ jfajf^Xfizztib(DB 

®RTKubCDS 
Mi?fiLmiZ£&mmftlZ%m%%:ttZ>*-T:-P \ 3K-AKT*><?:M,£fr|®l 
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T:-^Z>fr£:?frWmtZ>tclsb, RCC4«^bCDl:\ 2DGT\ 

AKT0'JViMM^Ufco bCD 

<h UTIiMBCD^ffiUfco 

C&&B) 

RCC4«(C 1 0%if©#STs 1 OmM 2DG£jQ;iT, 

iff (C2 0tP^i£#L/co i#7 3 0^fu(C, 1 OmM b 

C&&C) 

HeLa«1 0 %jfa5f 1 0 m M bCDf'1 U & 

^-e«£&;#U (-1 2 0^) 1 0%lfil,?i£^fri£lfe*Pi 

i£#L/c0 

($•7^) 

^)iB©|^;&^2 B(C, C(C^-To AKT©U>It 

b C D 2 D G ^ b C D &<hA,<^ 

(@2 B) 0 

L^ L&tfbs b c D 1 o u&*§£• 

s AKT(120 0 

[0052] jgjfcflil 4 . IGF1C X b C D 0^1^ (-f > bf/K) 

b C D !§£{£© 1 -3>-e£>£ t: KP^ri>70P tfJU- (3 -i/^Pj'^ h U > 

(HPBCD) £x^;UC}EALT4 0tP^£©% JfoflSS£#!*#;*ft 

5 0%-?$>& Zt&s mz^<-Dfr(Dffi3Z-?:-^tlT^tc (J Inherit Metab 

Dis 2013, 36(3): 491-498; Toxicol Pathol 2008, 36(1):30-42) 0 Ltcif 

-o Ts %Wik(DtMZ\Xb C D (C<£ £f^T-7°P+f/<^ 

$frtlZte, 7# \--*/7.%i&]Elzm$-<BS&-Ztl2>'j&Wtii$> 

^ o 

b C DtfWMlZ&ttZ P I 3K-AKTgK(Cii^^i§if)v^?if)va§ 

fc&lC, ^TO^I^T^/CO &fc\ bCDtUTIiHPBCD^ffllNfco 

(^)i D) 
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0 IL g bCDT'30 ̂ ^tuMS Ls t/c&fuMil 

o ^tl^CIOOng IGFI^ALfco IC30M(C7^ 

X© 3®^TIN 

s 0 g T?fo^tco 

($•7^) 

Ip^^rlH 2 D 

b CDizmbtiHz i G F 1 b cDtm^ow 
ft© I GF 1 

^j\ L fc0 

[0053] . A B T^Ml7# hXfa±(Dtclsb(D b C D £>£Z?2 D 

bCD£2DG-ABT £%&&-&•<b1±T, j7# 

Av <^f 9 Av5ilH L fc0 

(^E) 

RCC4«0^ffi^1 O%ll0#ftT, OmM 2 D G 

-e2u sy©#®ttiomM b c D -e 3 o^tuiMu lEtcsu 

IN-ftltMSLTlN7^^^Bg (Untreated) 

fc0 ^2 E^(C^£tl/cm(Z)A B T-2 6 3^JPx.T 1 "T^T©^ 

KPBstMu 1 o%m,f«m£#L/c0 $s 
JS£J|X^U F ACS£<fc£P I IXy&*£##rU;/co 7°Ph=l-JU£^3 

(C^1"0 &fc\ bCD^LtttMBCD^ffilNfco 

($•7^) 

|p^^:H|2 E 0^*7 7 

UM ABT —2 6 3£ffllNT, 2 D G - b C D - A B T 

RCC41®©^9 5%-Cj7# K-^X^I^L/co 

UM A B T)jiS-e©^2 E(DT-$%m^Ts b C D <h 2 D GtiH^iL L 

xwmtztifrfeLTs 12%mmw,t Lxtm^nu^^tmLtctf, 
"t4 iz^to 
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0. 0 0 0 1 5kffi(D p{it£^L/co IZ b C D t 2 D Gtt, ABTi 

[0054] 2DG-bCD-ABT(D3mm(Dmmm.lAMX^^ hJUtCfofc 

£. ts Hit A IZT AKT^PW/ iz £ tf 

Z>bCD(D®]%k%nMiL, A4 3 ^BIZXE 
GFS ERKI/2, p \ 3KS mxfiz^^jym.itmz'D^xoj^x^yy 
• V h)i-e^/T L/Co ^C^itC (CTs A B T t1±/cif^©7^ h 

&fc\ bCDtUTttMBCD^ffllNfco 

Cfr%) 
(HfftA) H e L a ?§SI99s«fflR U 0 K 1 2 1 gJHsflfflR Pane-

1 £ <fctfA 4 3 1 igifefclC 2 5m 
M^U=I-^©#S"F. lit, 1 OmM 2 D G-e©fuMSs MkO 30 ft 

^0 1 OmM b C D-e&'T V=£n.'<—K 

s Cx7^V7"Py hMLfco 

(jgfitB) (jgjftA) T?0A4 3 1 mm^rn'SKDmy-y-fJUtks EGFRg 

t^b. ERK1/2gte £<fctfP I 3 KS^btCOlNT^Ufeo A 4 

3 1«(C£tt£P I 3 K^ttHCM LTtis tfC P I 3 K P85^'J^p-

•±Mm (6 HC LC) %m^tc0 

(ggfftC) (ggg&A) 2DGihbCDf' 

UM A B T72^ >dpzL^- h L/c«, £<fctf2 

D G <h b C D©MS£<fctM B T ©MS£1"^TtT^ L/c0 Iffl 

h 'J / ̂  f t'f -e* ̂  > h Lfco 

3 Ht > 7°>/U 

(In^:) 

nmti&Vs bCDIJHeLa?gSg|SiilR U 0 K 1 2 1 

, Panc-IIIUft fcscl;tJtA4 3 1 A K T 

'J f^TlCi^T* bCD^AKT7°Py-/<4 
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btc (@5 A) o 

Hit A t? IN ^ EGFR^ Z> Z. t tm btltc A 

4 3 1 If±M«^ffll-NT, bCD^aDGT^MMilLfc 

Hi$B©i£Hi:y% EGFR, ERK1/2, P I 3 K IN-f fttSte-fb 

(@5 B) 0 

LfrL&;6^ Hi$CA B T£#a&fc3#J©M^fe-t±£<fc 

y. h-isxttmmLtcztfrb. m 

m*tB©nem^^jtfAKT^PW^*>£ 11 #>& 
d <h T\ ABT07<Kh-*> im £> btlZZt tlfco 

&fc\ HI£C 0^mX\ Pane - Uffl^(Cfo^NX(i, 2DGihbCD0 

2£y-eMS£ti/ci£H<h, A B T£#<&fc3£y©i£ii(cii^&^&&;6^/c 

ZtlttP a n c - 1 fliffljj&tfA B T « y 3A £&lNjgj$£ ft ^ T 

bti&o 

[0055] ^MH 7 . 2DG-bCD-ABT03(#SCfent^7^ h 

iizXA0itf 

2 D G <h b C D£ffi^&mtt±§S0il6mJbNe>#^CimlNi?g^-e&££lN3. 

^tffrt>tlZfr%&mT2>tcisb%.<DM&%%&fr3L-Ctco st^HCB a k tmti 

tZ>$y^VW%:Ml£>s Cx^^>7'Py h;it, MJSTMC I-1& 

tfBc I —x LtfB a 

h^PAc^ hP> K'J 7frb1folh$tlZ>fr%yb¥MWfc'V&&l,t£o 

Cfr%) 

(Afej;t/B) RCC4«^ 6 <h(Wl^(D^)iT\ 2 DG, bCD 

% 2DG+bCD, SfcttiSO-feMLfc,, ^ 2 0 M g ( 

WCL) Bakfeit/Bc l-xL^ 

PV K-e^/fL/co 

(C) 2 0 /u,M tfPM&l z - V A D£#fr£/c&#£ftlN3 MM 
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©ABT^ 2mm 2 D C D ©II^^b1±"efuMS 

A., 9[:9^T^X7.^V7'PI> KT-^/TL/CO 1*0 (ST L/c;b3>A 

— iz 9 c C 9 L /cQ 

(D) S^(Z)2-?(Z)^>70,)Ufr^2 0 OyLtg^ffllNTB a k|£i^>A^ft 

B c L - x L£J;tf B a k [C9^T7*P v h L/c0 

(E) 2 D G - b C D tlfc R C C 4 2 DG - b 

C D - A B T tlfc R C C 4 £>£X?2 0VLM 

tfPM&Jz - V A D©#ftT2 DG - b C D-A B T-eMS^tl/c 

RCC4*(^0/^sJl/)^ JrCS/ h^PAcfiftfcv<ttfG F P&^irCV^ 

^B^ib7°P If^^A-e^^feL/co 

2 D G£<fctf b C D©^^-eMS^tl/c|ffl^(Clltl^^(Z)|i(Z)X^>> h( 

$ hP> K'J 7(Cj§fe-t£:> h^PAc 

A^U©^©P&frtl/clfe'fe&, $ hP> K'J h^PA 

c 

Note: *> h^PAc(iABT^JPx.^tl/cti(Z)^^i;^o 

,|^(Z)70P hP— 

(ID^:) 

In^^rHS 6 CD A ~ E 

Mc I - 1 - B a kommtm^ibtcmG A)0 

ABTtiBc I — x L <h SSfpn" L T, Bak-Bc 

i —x LmtifooftmoiWsmtte-itcmG D)Q tix^--a 

9tfS1£<b£ftfc(^6C)0 

is h^PAc©^|±l(i, A B TOmMkO^BZ V, t)X/< 

@6Dfc^tfE)0 *> h^PAcKdfHC^T, tixy<-iz 9A^t^b£tl/c 

o 

7JWDis h^PAc (DMatHiis 7 )MD±>7,/^-iz 9M^b©S^A B T 

;^JP(Z)2 0t^^ft(ClE^^tl, si#HC2 D G^r^ALTA^4 0t^^ft-e7 
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# K—x (D a it is m i z A o tc z t % n * a a s t z 0 

j7# S-S/^JCPfrJH?© —'Mc I - 1 tfB a kfr 

bMtis Mi&tfMi&mz&ft-Ztiziztes 2 D G t b CD0iJ^Wd:c 

<h fefr o fc0 OllJ2DGihbCD ©IIMTM c I - 1 tf B a k $&<& 

fofrb&ZW&tltco ^blZABT%M?LZ>t, ABTtiBc I —xL (C|p 

• LBa a k 

Stt-fb Us i/h^PAc^$ hPVK'J 7 £>$!±! U t £ £ <h 

cm3c#0°) o 

[0056] MM18^n^iS®^_D_G^Lb_CD^1A_BXiCi^|SM2iM®MM 

Cfr%) 

(A) b ha^«-e^^uoK 121 mm%^oxizm&Ls i astc 

m3(D^( y\ft«D-fn Hi, 

2 DG-ABT, HPBCD, fc^tf 2 DG-HPBCD-A B TTli^fc 

o MSttM^2S^Tl\ L/c0 x^—/<— 

^fo 2DG-HPBCD-ABTtM^tl/c7^7CPgU, 50 

0 @ (<_ 4 J^ § (D}nWz U fco 

(B) (A) (A) <h^]*§(Z)§i»C-^NT, 

MS, 2 DG-ABT, HPBCD, HPBCD-ABT, £<fctf2DG-

HPBCD-ABT©5O0MH^H 1 0 B Sfr £ 3 0 B SCDF^C 8 

SliLfco 
(In^:) 

3^y(Z)M^^1±"eMS^ti/c?¥/c^T\ Sfi^i*f5^iEfl£ti/c(^7 A) 

o i&CDt^0 0 mm3^±(CJ^SL/c©T\ L 

fc0 g^o©2 3i^3 

tc-otc (6 0mm3^1) 0 "7 0 X^CDmCD^mm^m^t (C^S L/c t Z 

5. < yj&SU i(Cti50B'e40 0mm3(:iUifco 

^fci+"eii£ti/c-7^x/cw-#*&$£(c&y, ffisi^/jN 
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tc (I7B) 0 

{fi&tt6i!g£-ClC6 0 0-1 2 0 0mm3 CDi50CD"lt'f Xtc -o tca Ztltte 

fcNMic, < y ti&mL 
tCo 

[0057] jgflftflll 9 . IgfigmfflflSUC 2DG—bCD — TRA I L (D7tf S—>7> 

$c*7 (£2DG—bCD F a s^TNF^/Kh-

K (T R A I L) &t?<DJ:7&s B c I -27>f=f=Z h 

lXft(D7rf bCD 

A^4[t/c(i2 D G t— tlfelZte^Ts %&(Dis Wnl±cWL\ti(DfciblZS h 

=l> K'J 7%BJJbftHzmgmz Ltetfbs bCDfi'tiX^-iz 8©TXHZ 

7°^ — d. t ̂ c^sTjs't (Molecular and cellula 

r biology 2002, 22(1): 207-220) 0 Ltctf-iX, $ -f 7° I I j7# S 

TRA I Hi $ h 

=l> KU 7£!§Stt(C£l±£(mc^T-&yt#£o ±§E©d<h£i?ls§f£/c 
Sbs IXTVm^tkfi-itco 

(*&) 

(A) P a n c - 1 DG-bCD-TRA I l_7°P h=l-

)v (m3) Tiiufco 3E.mm*mmt\-i)^yy')\s-&mm£7vte-( 
TsSBUU ^77i:Lfc0 Hifctt3#j©M^fe-ti-"e 

(B) P a n c - 1 >> Mi, MS, TRA I l_MS 

% 2 D G - b C D ©M^-n ̂ b"t±MSs i><fctfg|3l;:^t"2 DG- bCD-T 

RA i L©M^fe-t±MS"efTofco 60^-^x111^0 HI&&3 0 

ity^u ifUH©^JH£?#fco 
($•7^) 

Ip^^rlH 8 TRA I L (£ 1 On g/m I (Z))JSST\ P a n c — 1 

LfrLtetfb, Z.tlb(Dm^2D 
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G - b C D -etuMil [W] U 1 Ong/m I0TRA I U£ 9 0%(Dm 

Ltcif-o X, 2DG 

— bCDtiTRA I L^Lfc7^ XCDtcl£>lZs Panc-1 

*miz&&mz U c©c^:(i2DG-bCD-TRA I L 

ft hl) %Z> Z. t ftBs^ L fc0 

[0058] jgflftflll 10. ^ X K U >CD*flitC cJ: ^ 

H;6*A,fi5fc(Z)U 0 K 1 2 , /3£<*:t/y-^P 

h U A K T^mtt 2 D G - A B T ©7^7° h —>7.!^ 

^S^tl ̂  ?SL P^N L/co 

Cfr%) 
(jgjftA) U 0 K 1 2 1 Mti&lZ 1 0%if©#STs 1 0 

mM©)jiS©a-, (3-s Px** MJ VfeflP*. 4 5 

#L/c0 ^>^Pf+7, h U »£JJXHL 

, A K T £ <fc E R K 1 / 2 © U V^fb£ A KTfc^tfE R K 1 / 2 0^14 

lb©Js*I<h U ^ iX^ > 7°P ^ h)i"e^/T Lfc0 

_[S1|B_LU 0 K 1 2 1 «£i£±femc2 5 mM^UP-X(Z)#ST, 1 0 
m M 2 D G £riPx.Ts 1 . 5 0tPEtH > dp n.^ — h L, 1 0 m MCD a —, /3 — 

, &&Xfy -*/$ Pf+7, h 'J yZ^tl^'tlllUZ-s 3 Oftffl-f h 

U 0. 3/xM0ABT-2 6 3£JPTU £ biZ 2 0#^ >drZL^-

hlfco SOjt, 2DGtABT-2 6 3t|ijini:,a-, /3£<*:t/y-

Pf+7, h U Mt/tcr^Tte^p©^BS 

^^L/co 1~^T©|fflJ®^>^Pxdr7> h U >^JPLT2. 5 0tP^t (AB 

T-2 6 3»2 0t^fi) , i£iTC2[I]Sfcl\ 

U A> 7'\iU-lfefel«:P yizj Tlte L/cQ 

(In^:) 

In^^rHS 9 CD A £<£ t/ B 

H,I^A(Cfc^NT(i, /3—>^P^drX K U VlC<fc 

AKT0«frlTL/c (@9A) 0 /3—>^P^drX 
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hUVtMS^tlfcUOK 1 2 1 ^jj&lCttBJ^jbHCDG-ABT^CDffiE&j 

Ltctfs a, - £ J:Xf 7 ~ 7> h 'J >T?(C <fc £ 

(@9B) 0 
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mxvmm 
[1*^111] /S ~i;Ou9*X K 'J > 

s /3 K <J >£fc&*<Dm&#0 

HI* ̂ 113] ffeGDiaMji&ltf *> 9)\s =1 - 2(D (3 — is $ 

• h 'J 

[1*^114] 

1120/3 h v y&tcte^mmmWo 

[I*^II5] 2 h-^>7j§2lfF 

m^Mt^%rnmn^mM^2(D^-is^u^^x K >J 

[I*>RII6] [DB^ U < /3 y^Pr^ 

h U II^<Ii2~5(Z)lNt2tlAv0/3 

- *> ^ p ̂ dp 7, S ij y £ fc & ̂  CDgfStto 

[Ii^lI7] 11^X12 ~ 6 (Z)^-ftlAv—II© j3 -v^nx^P^ K >; 

If 


