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Breast cancer is a common type of cancer in women in developed countries and
has a very high recurrence rate. Due to westernization of the diet, environmental
deterioration, and rising work pressure, Taiwan’s incidence and mortality rate has
been rising year by year. It is the second most common cancer in women, second only
to cervical cancer. Not only is it easy to produce drug resistance during the course of
chemotherapy, but it is easily transferred to the lungs and bones. Therefore, in
addition to clinical drugs, seeking other substances to decrease chemotherapy
discomfort or reduce metastasis should help patients who suffer a lot. Cinnamon
leaves are widely used in antibacterial and anti-insect, etc. Previous studies have
shown that functional ingredients existing in cinnamon leaves have the effect of
preventing or treating malignant tumors, including breast cancer.

Therefore, in this experiment, following by implant the breast cancer cells (4T1)
into the mouse breast, the Cinnamomum osmophloeum obtained from Nantou County
was treated , and then we observe whether it can inhibit tumor growth, reduce
metastasis or increase in the effect of clinical drugs, and further clarify the possible
mechanism. The experimental method is implanting breast cancer cells, and feed the
mice Cinnamomum osmophloeum with different doses, or combined with the
anti-cancer drug palcitaxel (abdominal injection of 0.6ml 0.5% Paclitaxel every three
days). After 4 weeks, sacrifice all mice to collect tumor tissue which are used to
analyze. By the use of tissue slice, immunostaining and Western blotting, we detect
the effect of cinnamon leaf on breast cancer proliferation, cancer metastasis and
possible mechanisms.

The experimental results showed that the cinnamon leaf could inhibit breast
cancer proliferation and promote apoptosis by changing the activation and expression
of p-P53, Myc, and p-Erk, indicating its potential as an adjuvant for breast cancer
treatment. In addition to exploring whether cinnamon is useful in the treatment of
breast cancer, the study is expected to be applied in clinical practice and the
development of cancer aids in the future.

Keyword: breast cancer, Cinnamomum osmophloeum, metastasis, proliferation,
apoptosis
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2. BB L Ko RS I8 A 4 m{4 s A4 E 7S5 % - A X H(HER2)

b 4 ch* 2 o HER2 &R ¥ w45 38§ F kv > | TR Dipwe

AR L B ARpmie o d *“z‘i&rﬂméiﬂ %‘\IR ‘%lms@ ¢ HER2 &%

v oot o » ERwEv IELE S & F]F P E A e

AR > Bagwe & 4 o £-4 HER2 }w ;}g B 4 @afp s o p

et 3R H . (Pertuzumab) % ; ¥ ¢h 5 &lﬁ% e & e mTOR Fr] 3

Ay 2 8 (Affinitor) 2 Frqla ¢ f%* mlv} 2, i (Avastin) % &= 21 [9] -
3. MPHUSR LR BT OTS S RS Sk IR 0 R AU A

2GS RE MBIV > T LR EA D EETASERF[T]
4. T FipF ol NiRe AR A -2 BAR 0 F L”ﬁ? RLPEY/ SO

Ll Binfsy e poan ¥ ST FURITIS i B 1 BUn R BH 2 8

()% - ~Z5H | § F (Methotrexate - CMF) » p # g > & *
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5. RFlaRk L i~ R EFE 5 Her-2/neu 15 12> £ &5 Herceptin 755 -
Pan gt ZBAEB T HBoox o g AQE et n R [11] -

6. FEFRZ ALK ipikE 248 (Estrogen Receptor - ER) & 2.5 18
% < %8 (Progesterone ReceptorsPR) z_ & L& B {47 & * » 4! Tamoxifen
Raloxifen ~ Femara % [10] -

: R 1
4 ¢ #£( Cinnamomum osmophloeum Kanehira) % » 4 * 3 B ERFE2 - > &
%“ﬁ%ﬁxaﬁtrﬂ@% BB 20 42 o 3 BT S R 35400 o

31500 27:&‘{&%;@%:’,1_@;}%;6*&%@\ g,,a\pa,g_ B BE S
P FFEE AL L T ER[12] BAW P EES T EFE AR
AR D R G ET R VAR MR T A KA 25”%@ i B
A E

BAHE Rk A R MRS 0 B A A0 2 fa B o
mﬁﬂ’{ﬁr“fi
1 HEEE

L E > w0 p R E P o HFE( cinnamaldehyde) $3 9 ﬁéi’zﬁr,—_ém A—E 1%
WSS R~ % 4% F(Escherichia coli) ~ % k4% ] (Pseudomonas aeruginosa)
i I 1% ) (Klebsiella pneumonia) ~ 5 F* =< #(Salmonella sp.) % &% & 5 fF
(Vibrio parahemolyticus) » % &> % fF < 15 12 2 & % 3} ) (Enterococcus
faecalis) ~ £ % ¢ § % 3k 7(Staphylococcus aureus) ~ % £ § 5 3 7
(Staphylococcus epidermidi) % ¥+ 7 ¥ d th 242 &5 ¢ § 3 7
(Methicillin-resistant Staphylococcus aureus)—% 3 4% chdrdsc% | Lk 19 7
* 5o A FEH Y JF #(Coriolus versicolor) 2 4% & (7 (Laetiporus sulpureus) £ 3
Bog crafrd (8% 0 Rl @ 0 1A FE¥T Aspergillus niger 2 Chaetom|um
globosum & f&p ¥ 2 F ¢ ¥ L F 0 & Fardld Bk o v EE R
F ol i [13]

2. AR HBE
PR RBAFR T 42 o-Terpineol = fa = AT UE-SHELFER D BT
B £ o 5 % 7o 1% (Coptotermes formosanus Shiraki) > 28 a7 5 @ 4 p 43¢
HEAFEfCT AR OB LE Y L0 b SARE RS AR 3 A
(Dermatophagoides pteromyssinus) # % ' % A-4%(Dermatophagoides farinae)—
7 AR F chbulb s 1 [14]

3. FF B
g (15 10 2 f 57 7F % DPPH- 425 154 § 4 (09
& § pd ZOH)dS o 2 g i 4 kR e n H w0 # y OH
1tk BT o

4. Fumpier
PRAFE o BN B e BB BER 0 bicmie B - R ol
B EZ RS k4 FE[16] - 5 7 W A H $ e B H P Wani, KD,
etal. i R imoe + &7 v A &R0 B IR P RREEH o I kg
RS FUR e a8 45  MMPS B AT ' 2w te o JLR v i 7531% R fE
B4 ERERS o d 3 MMP-2 B ¥ Bagpmre chiz B> 325 1 H A% B 4
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FERJ2cnim®e ¥ chi i o M MMP-2 éh4 i & MDAMB231 {= MCF7 *® 15
TR A 4 TR MMP-2 £ i e%E ik de ] 5Y R de ve ik £ o VEGF -
fBpimie @ il g2 2 G o WEASHT PN AEBES Y AeE £ (T
* o2 e VEGF fr MMP2 -9 & & fERE (¢ 65 %) @ Byt L Aph > 7 &
Plgep A fwve s 7 foi 450 @ ¢ 3B jois £ 75160 pro-MMPs 3 7 1 MMP -
Wani, K.D., etal. 3 .02 p HEFEHE R SN A F T 5 5 S WUk w e i
(MDAMB231 4= MCF7)® VEGF ¢4 £ [16] -

5. g L2
LPS & & % 30 & ff <14 1w Fiw e B} i RAEAP M A 5 5% o LPS
Hige s H,QEI;I/PPVI mPE > T F“,;I Yo e 71+ (@ 35 TNF-R » IL- l(l‘f\f'
IL-6 -9 ) chA 2 » pdtwmie F]F chif R 2 &7 314 fd B s > ¢ Kk
F ki o Tt o Frd] TNF-R o IL-la o IL-6 3-8 Fengd 4 7 § s430 k3 4
R ey o A3 B IR[17] > &2 & d LPS 3 & ehE vt 4t > 60pug/ mL e
P4« 345 6590 IL-6 3-v A o A T 2 0 p BEMS AR
P& LPS {jc B v e A 0 A R *‘Km%\/v\”‘ it 5 1,8-cineole,

santolina triene, spathulenol, and caryophyllene oxide -

6. " ARRE
FOHEAEE F W38 2 #r4] XOD #E (IC50—84ug/mL) [18] > @ H &sfF b = &
2 B B ¥ o f1* § fede (Oxonate) 34 -] &3 f]\ﬁ&\ﬁv#ﬁfﬂ Bl
I’é fz_ﬁ%‘“%#"’fﬁl’\ &?4 TRt MY 2 R FIET 3 0 M

h2ZRREER B E ’%‘"#mé’% BB RS A S B o

7. =§ 5 B
Kirkham, S., etal. 3 L pt 427 12 5 £& T o $Ecrart * [19] o "% Mo s & J -
it ¥ &% 0 Flavon-3-ol #F4] chpig it 4 7 55 10 0% & & 48 Tk 4 het 3
Eﬁg‘jﬁ%éﬁ‘“ FAesk R P F R A0 e

8. P HPER < Mt -

i k= B - RS e Y R IR en S 2R H B AP LT &
FAACR R S FLF RHRT o AURH R im0 fmre A B i 8 mre 7
S AT ok T PR o in e A B aid R RS B i k= e
ﬂ’ﬁwﬁﬁﬁ4’ﬂgﬁf$%ﬁo

mPz k-~ d Bcl2 v BAX/BAK = F it (dimerisation) e i3 47 o [16]
(] BC|2 (Frimre = v ) £ 5 pF ¢ 352 k3 - B4 (homodimer) » fesz
mie k= o ik 3 E L BAXIBAK ( T&@,ﬁm?é F= e )RR E)
FAl- BAa % R4 (oligomer): flgcimee A= > |7k ‘w2 13 7& o (& caspase
Fobs SUBLENI R A G A iR T R i T

A. p\ 4 M2 = (intrinsic pathway )

£ TR R i 97”59743@%2“ DNA 45 ®l 3 4 7% » i = Bad 2 i
Bel2 % & > Bel2 38 7 5 (24 & 14 pb3 *agdrd| 3-v 3 4r BAX Fv 4
» %> Bel2 i) 3 s\ BAX dimer f= BAK dimer » & » > 4 4 #b %22
’%\'/Ei/}‘v’ 5ok R btz etz eh+ £ cytochrome C 0 cytochrome C
£ Apafl f- procaspase 9 % &= F =+ 4§ £ 4% apoptosome > apoptosome
*7 2| procaspase 3 @ ¥ I| caspase 3 i {7 fwmfe ~ FH LI o

= I \4~



B. ¢t %kigj% (extrinsic pathway )
J7@f % FasL #& 73| receptor Fas + & - FADD 4r procaspase 8 4 § i& & %
rE A= FE LA L (DISC) 27 p 281 (self-cleavage ) #
7w ib ecaspase 8 0 £ *7 & procaspase 3 t#3|iF i e caspase 3 0 *7 & B-v
KELEIRNE N %s_&if& m caspase 8 » ¥ *» 1] Bid ## 3| t-Bid £ £ Bcl2 %@
Bcl2 & 7" i & BAX/BAK 25 dlmer g oligomer » 4& » A 8Y b A =
F o [20]

FALRET6] 2 EEY L E LSk BT A FHEH
(S-phase arrest)frjf 2 fm*z &= fr sub-G1 peak «fx % - v ¢ & Bcl2 = Mcll
AR EEEFRER TS E Bax o0& E 2 @ BAX 352 dimer ¥
wie A e B ABE o KA Y T g Ao * 1uM g ﬁﬂ_ﬁ“%c » PLC/PRF/5 m
Fe o MEF PERY 3 40 > Sub-Gl1 pEHp e DNA 4% k4% § 5 j8 6 -] p¥ 9 13.80% >

2] PFe39.5% > 3 24 ] P e66.7% o d T R HEEEE F P e e i

4o

w
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Table 2

i " l l T et of cinsamaldehyde (Cin) o incidence of spoplosis in PLPRESS el
Treatment %

B2 W ‘ “ N— Sub-GI DNA Amexin V
! ih
Bid _r-_._._ _— Contl 020 + 000 001 + 000
“ra | uM Cin 13.80 + 032* 1194 + 1.60°

tBid —— | 15KD: 12h
Control 0.05 £ 002 008 £ 0.01
: - | WM Cin 3050+ 470¢ 325 4 2500
MHh

Conirol 0274003 013 £ 0.00

B-a:lmP - me [ — 102 1M Cin 660 £ 3900 6805 1 3.20¢

Values are mean + 5.0, of three independent experiments, The DNA content (sub-G1 peak) and the binding of annexin V-FITC
Fig. 3. Effect of Cin on Bel-2 family proteins. Total cel lysates of PLC/PRF/S cels treated with | pM Cin for the indicated time 1 the plasma membrane were analyzed by flow eytomelry. The asterisk indicates a significan difference between control and
preriods were analyzed by 12% SDS-PAGE and then immunoblotted with antisera against Bax, Bcl-2, t-Bid, Mcl-1 and p-actin. Cinreated cells at *P < 0.01 as analyzed by Student’s 1-est
[-Actin was probed to control for equal loading of protein.
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VRO BEAE CREE- RTINS PRV E 1) “o PEE/ - S SNE RO 5 et B
FAEFT OB R ITF NERFNES DRI SRISRY DR BV EL D
PR o be‘gﬁﬁﬂ;‘o?&?'ﬂ‘ FORFTHEEET S ROF LS EERF R R
ﬁ)&ﬁ%im;ﬁﬁ»ﬂﬁiﬂﬁmiﬂm%uﬁ PR A RS A
S FE 4 PR

4 ¢ 4£( Cinnamomum osmophloeum Kanehira) = ¢~ 43 fac4 * B E£ A

’ﬁ%ﬁ%’##”ﬂi %%*ﬁii*zkﬁéﬁﬁﬂﬁ’m%ﬁﬁ\
VDJLF% FEZOHY P RFABEE T AT ELF N REEY AL 2 A
}%1}\@ i Frd sk > 1L & He ¥ 5 B ;;gL}%mﬁg% =22 éé&r‘ﬂ}w % fa?‘?f%)* ’léﬁﬁ:lj
TEEE P O RF WA T Paﬁ*wle, A RERFRT LT LG F RR?
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Frd - RRHPe

[2F#E%A]

ARERFEY D PR FMALTIY I REFE 2 IR Y AR
& % B 1A 6.87%( cinnamaldehyde) ~ = +f% 40.24%(linalool) ~ ¥ i 1,8-1-4f"%
17.0% (monoterpenes 1,8-cineole) ~ & = i ' %7 15.7%(sesquiterpenes spathulenol)
[17,21] -

[mre 32 %]
4T1 54 ' e 35 % > 25 M glucose Dulbecco's modified Eagle's medium 12 = # £
High Glucose medium 32 % ;% # (pH7.2-7.4) 3 %% ¢ z 10 % fetal bovine serum
(FBS) -~ 3g/L sodium bicarbonate ~ 1 mM penicillin/streptomycin (PS) ~4 mM
L-glutamine - #7% im*s 3532 % fa4F 5% CO, ~ 37°CenfZ B Ik B « klm?e 4 £ i@
Ba o {HBERROFERE K R E 23 X {#H- =

[# 4 # & 1" % #5% (Tumorigenic assay)]

d #Arpl R bt P ok i 3 F85(15-170) 0 #pfd Balb/c o) v Bl o B 4 4P iR 2
5P ERBIPI(12 ) pFe F 012 ) BFE ) 3R 25°C tp R R 55% -
SRR R pd e o KE- G Bl £ L 83 2x10° B
AT1 ¥ me > SA TAMI SZHL RN S RARLS 2L R E
% Pl &t palcitaxel - F ¥ LR TP AR < ] 2 BE o

(84~ 22 ¥ &)

#é—’kiﬁ#v"éo\*z oA 10 &9 R 4o
1. ¥R &G 480 3 LiTiwade o
B T R S R
3. WARE: HHEBKLE KT
BB AR e ok
4, BRIZE: W raRil KA FAS ¥% 3mLE 258 > 2% 3%E
=X %t SR N S

N
&

45787 15mLE HE > X7 15%

5. FLBpES e I e RS > & = X MR 5+ 0.6mL 0.5%Paclitaxel
6. MHE+IBEFE: T EHLE > AT TAS > YA 15mLE 25
T4 L5%E 2@ R I\:»LEJ)’C ko & = X FEERyE 8+ 0.6mL 0.5%Paclitaxel -

7. BRI +ILBES B GRS
B 3%F HBAFRRREY ko F
[7i e e gy 2 H&E stain]

Je sk 2 70% Alcohol &z 4e 10 F % 24 0]
with ethanol) : 2 50%, 70%, 80%, 90%, 100% F & — Bé? ¢ » £ 100%Fpe & (=
J‘ry} RAEJIL o 1= 7 F(xylene) B # P > =R 20 IR L - &0 Bz

FHRARLE  (#PHRELZE RS TR imﬁé‘ﬁvéﬁf%k Faremts
6’ﬁAQWm?&%$@N1fiﬁg’WSWnﬁ@§§$”5’ﬁﬁﬁyc
ke R H 2N R DA R e 1 R A % - iz (hematoxylin-eosin % ¢ %,
H&E stain) o #3437 g »r e 4 ¢ mF_T%.\« R 45 CRBR E D R P UL
FeAd  FHEPBRELTRIHT

f‘éﬁg/ﬁ_ﬁ‘ﬁ’fﬁn » ¥ S 3mLp g 0 &
= % g ¥Ri3 &+ 0.6mL 0.5%Paclitaxel -

#F A ZFpE -k (dehydration



(A& E%R%¢ IHC]

F BiEAT > | ARy o 4y overnight - 56°C > i€ PR A R w R (S
B X 2 A = B 0 5 2 Xylene & i iE 7 ”ﬁ”ﬁﬁﬁi}% D R #8772 (0.01 M >
pH6.0) % i* 15 4~ 4&is /%22 5 » 45 ddH,O w8 - 2 {4 2 Dual Endogenous Enzyme
Block % 2 #4217 * 5-10 2 45 > ~ %12 ddH,O %2 PBST i#i% » R{s4c » - =
R >R EKRM T 4°Cier 1] o2 PBST 5% 5+ ikis4c ~ Labelled
polymer(= +#) % Z #& %2 30 4~ 45 » PBST #i&{s4c & ¢ & DAB (1ml buffered
substrate+ 1 drop DAB) & ¢ - 4] * g 4 % (Hematoxylin) i€ %+ 4 SR A S 1
AT e YR o L F P 45 RARE RS '
LI G R AtE R TER o WALF AL o BT REE TR AL o

[& = 8:%& % Western blot]
1. F9 ¥+ (cell lysate)z #l #%
:i—:—:;LJE'F”E %\,F*r ,4\: » ke 5 25 e (RIPA buffer) 2 3o B ok 2 ps pr] &
4°CT™ 2F 1 -] pF > 4°CH ¢ 3 12,000rpm > 10 A 48 > BB~ F iR B R0
M“"%‘E'“ FUoowE ‘—‘ZOOC F-v kAT EJE A B2 2 whole cell lysate » 4
KA H AR RSP S r B B HA A (loading dye) iR £353 5 2 100°C
te# 10 A4 0 L BN RE AdrTE oo

2. v Fad

f1* coomassie brilliant blue G-250 ¢ fr3-v %”f‘f‘; EXFI 2z ALy R E
595nm T G - fhs 2wk iE o vt 2R F-v B o § L2 BSA (bovine serum
albumin) Z 3-¢ FARER R 0 H R d\.‘m”e,rﬁ’»,,z7 F0 FER o P 30puL
Pe 3 B% 4c o~ 1mL 0 coomassieblue r ez T F & 10 &~ 45 > 3 £ 595
nm T p] ek B g o

3. &%

Meghzg e J B OK 2 PRI E ST K B IFE T IR A RA P AR .
SDS-PAGE % = = fé; " stacking gel % separatinggel » 7 L L fe ¥ separating
gel » & 41 -] ¥ (30- 100 kD) 2. F=v - B ﬁo ¥ 10-12%:™ & separating gel ;
Bk S (>1OO kD)#-v > Rlpefl 6-8% ¢ separating gel - fe % #7F 4 F iR
£33 2o s well ) 15 & ik oder 2 kB ERS 0 T
FF e o B R o Sk %ﬁo 35 ¥ k& stacking gel ] > o BT A
&> AT 2 stackinggel ¥ 0 FF F R THEREL > # F @A stacking
gel < ﬁ] WA ES o Fh Mg o X ’J\fg_/ft well #c=t » £ ﬁ—ﬁa'&;i ﬁf‘f_'.
AR B AT o BE R ST well ¢ oo



4.  F-v F T A (SDS-PAGE)

SDS-PAGE ¥ #-3%-v FizH# &3 &7 o A~ 3 7 L #¥-T A (running
buffer ; 0.124 M Tris ~ 1 M glycine ~ 17 M SDS) 5] » T /A 1 ¢ > B 35 a2 4%
2 d-0 AP well ¢ p R AE D well 2 - B owell 2~
protein standard marker > % & loading = {5 > #F 4 » AR E P FB B B 2

E- =, ‘i e MRARAIFETERL L B ETA BRETRERE

R TR A 100 Ri¥Fang REaiE stackinggel > & 1 ¢ F g1 stacking gel
& separatinggel 2% R RPAFTRL 140 REF- ¢ F 1AM B

T A
5. Hv FiAz2 i (electrotransfer)

TARE SR EED > B3 L A2 IR KR E TS RIS F R (transfer
buffer) i ;RiE ik A o "/W*” Fo 2 36 gragl fJ 0l 2 A 1 g
(Nitrocellulose membrane ; NC membrane - # i« 4 ‘e sy % L g3 %2 28)
£ i b o5k ~-+§/Fl RR ,ﬂ@md,ﬁ\ » T ﬂj»I%'ﬁ‘&{L add ‘:’r’ﬂ« V€ ﬁxlé@
AAE(N 7oA ARE) % Bf PR EFH Y 0 PR R Ak 0 R
% 400 mA ##F 4 B pF(10-12% 2%} %) ;400 mA #&F 3 ] PF(6-8% 2
) o
6. & 582 (immunoblotting)

HF s i gan ponceau S % ¢ o tkipI e A E G A
protein marker ¥ T #rZ g4 3+ F 0 * TBStween 20 Eie#cs 48 0 £ 11 5%
blocking buffer % ;8T 1 -] prit* o 2 {5 > g4 blocking buffer » & 12
TBS-tween 20 E2 = = 10 ~» 48 o 3} - %Fuh > § 2 4°CT » iv* 12~16 |
PF o L TBS-tween20 Eie= =k 10 ~ 48 o ¥ F - &yl > W3R T R A
% 1 ] pF > & 12 TBS-tween20 ;&= =x » % =x 10 &4 45 °
7. RE

12 P dF FOBY copl i gk B~ d 4 - enhanced Chemiluminescent Kit(ECL) &
75 ¢ KR 11 FUIIFILM LAS- 4000 4 3k ik A 474 K58 B o LT TRip b
§%v > 4rP53~cMyc & 2B 2 H 1 o

(s34 2]
N L% - % B B 47 (analysis of variance, ANOVA):E 7 ¥ ip]» 2 FF £
£ 12 Duncan’s Multiple Range & (7B > ¥ ©.4 <> 0.8 P<0.05 ;2% 32 2 £ 8
too 2479 Sk %% gk @ * SigmaPlot12.5 ~ SigmaStat10 software i {7 s3> o



FIE-REHRRES

In

~

IPREBHMR Y BB B
A0 PE R 07-%%%#"MWX)‘~nﬁﬂ315ml FEL)
B WA E D EHE L ER Y FURES (LHPTX) > &5 3 & E 3ml 2 ¢
(Hy> 22 %35 3HE2 4 ¢ BB LER Y FURESHPTX)E > &2

rrﬁ

{w,

AR & - B R g~ EERE Y R EFTEAGE ExER®E
)2 23 LR  0 £ WIER A IS 4T R T R s
BRG - R EFe b (Bti- B TR HBAITIE p BB L H
Pl B e u) B g TS R e U E S o d T IR 2

E

PRI R T NG - TRRGFFDE S - A e B MAE
EAE RS R R E R 6% 0 MR E S HIURES B s R
® AL pmh@%# R0 2% L R F A LA TRAE R
(Table 1. ~ Figure 1.)

P REBHARL G R R
fJ~ VRS EE Y FRSRE P RBERS SR e BT B
Wend f(Figure 2.) » Flpt A ki s e 7 LR R d (IHC) o T whert
¢ % & 5 PCNA 3 &% 5 (PCNA positive area) » L2 ¥ ¥ U I > YR e
(Tumor) &Rk # P 2 (PTX) 5 #& % % & & 3R PCNA positive(Figure 3. A~D) »
B MAE P fEe s NE LB R Y FuRE P 2 PCNA positive area
JF‘W{ > (Figure3.B~C~E ~F) » 41 * #ic4% Image-pro plus #f PCNA 5 & % #
BF AT L@ * SigmaPlotl2.5 &7t T T A iRk o - A
&£ = PCNApositive area # g #| & 2> 36% » & & 8 * Fup @iy &
AP e A8 > LAPTX fedie HAPTX 25> 41%; = §.3 p 2 & H @ * Pug
¥ wu| i PCNA 5 & s A B SRR * Ap e B E 2 P G en
(L+PTX 2 :7PCNA positive areaﬁhL 2Rt 16%° H+PTX 2 :7PCNA positive
area # H &2 > 11%)(Figure 3.) °

JEHEBHM RS QAR A RE R

A PR HERHPPSARE DR

dn?e ¥ 8 ¥ % 2L(Cell cycle checkpoints) 7 243t 3% 3 fw¥e 578 5 & 0
%'ﬁ"g“ DNA i ¢ £ FeongBgi oo JLau mﬁﬂi;}ﬂ A e 3E
%2t > P53 fr Gl #p chim?e ¥ P i 7% B kf #p B (cell cycle arrest in G1
phase)[22] » @ p-P53 5 P53 &% fﬁ@if@ft it A538 s E L 18 e p-P53
E LN KR Y B (tumor suppressor) > #-4 ‘e iz e G1 8 hiw
CERCE TNt B0 R EER %ﬁﬁﬂ»iiﬁawnv,@mwﬁw* "W
}*»r’r T4k (cell lysate) » i * & = 5 BRZ BLZ L %] p-P53 F-v 4 I

B TR RED ol AR PSS RE D f
* Ul & Paclitaxel © 3 4p e s % o (Figure 4.)



B. 2p HEZH Myc £ REDPE
Myc PEF Adp I 8 2 dE end & SR (growth-promoting) # 14 [23, 24] Kf
u7khwmﬁﬁﬂmfﬁm4nmwm% SEA o Fu AR VA
Fl& i 2 AE B & 42 F 55 F1S (survival factors) e T [23] o i % &
*@%mﬁkéﬂw“&@%ﬁ%ﬁMw%mi’%méaﬁP%w
o P RERHELEMycHEARE ST o REREH R FURE
4= Paclitaxel » 22 Myc v % ILE = & +* o (Figure 4.)

C. 3P HERUEKZRE DY
Erk 2_18 4 4] R & 1 kv jgfF 42 7 2% (mitogen-activated protein kinase
superfamily, MAPK) = B > o lwoe 3 78 fom v P 4L & & (8% [25] o
P-Erk 5 Erk 3= crghph /B 550 > R % 5 3 BB SR L BIVR
RS PEK AR E  FREFL BEZHLN S o pEkhE R
BooA%% 5 p BEZ L H & Paclitaxel # #4p b ch% % o (Figure 4.)

£ %

FRABF T EER DA SR A R e B e B
20 &P RS HRE T R RANED R RS RTINS LA
BEHE o 3 208 & TOE R 2L PH R do R R F ik £ e g

B2 AR IAFBOFET o RS R A EHI Y RA PR aEnis o 20
R - B s g VAR f?g v 514 T R LR PR kR T A K }%mm%#
WA FB[26] AR A AP R R LA B Al A
BB LRSS MR ToRE s M[27] 0 7&Kk foi b
iv 8 4 % (phytochemicals) $ & iv i el B2 (23 X £ - 75 A B B¢ 44
tie de it B 4 F e 5 e (polyphenols) ~ %2 Ak (flavonoids) & & 47k = & i tdn
Hgie * [1] - 2016 & > Prasad R. Dandawate % 4« # 7 1! § % % (curcumin)3 & &4
Aoy A PR L PR e om0 B0 B R R M N EEF S R
FURERL 0 ¢ 3R 0 YR B T w&uaﬁw@,f;zﬁa
Tpimre 4 £~ GREICES DT B ,u@%;!wjjr; B # #][28] - F & » Kotecha R.
A dg e F A (resveratrol) ¥ A48 7 e sE Al iR L G Ul (TR 0 3B R
2 (carcinogenesis)fesf s e f BFFE o EMA 2 o0 FE BTG q‘%ﬁxtz
el N R ERme S [29]c TEDFRY o F D S EES S
k£ fE( cinnamaldehyde) g 71 & 5 $L & f w2 k cnfug s 12T ¢ R 7 vl
A2 AR S AR e = R B TSR L E AL Jriﬁi‘,cfév’vﬁﬁwk'ri?i—é)’i&”ﬁ 3
HE IR kA TR R I P R A 2 BEE 4 F R3]
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AR HREEFR I P RBE ORI RET 2 P53 v ApkE o mre ik ¢
7 — &4 2 e d BE(Cell cycle checkpoints) » & # & Bhik & & & i % > e )
7 g WHEF o ot VAR R e i F_ b 2 7[30] o AR % imPe inim e ik P
o3 ZBiRAR % - B A Glphase s 5 L i& » Sphase ik A BL fE G
Gl checkpomt AR AW HDNA LT G R F AR RN Aw
P24 5 20 18 P53 e Gl #p chim¥e ¥ #p i% % % 7 4p B (cell cycle arrest in G1 phase)>
P53 7 fe ¥ 11 i tmPe M 1B UF o I Pa TNl Ed mte ks i SR R A £
[22] ) F ki * AL ? 7OUE R EFL P B PRH o B p-PE3 F
HehE s REH S FE R FUREL S FAAR RS WA PRRDN LR
Bt 537 o H 4 p-P53 B0 A E > @ p-P53 R0 RIBRFH XN ALY
o Tl A R 2 > RE FfR P e

Myc 3¢ % 1 F %7 hind K OEGEH R HALE R A - B3 4 Sl k-
FBER D FR A ARA S AT PG N R T L BDERT o AR R
AR S TR RE T RS R B R 12 - [23,24] o Ry v
(oncoprotein) Myc # if if ARF/MDM-2 i& j< % i p53 # wrz ¥z @ DNA 3F &
WY IR > F A w k= o Myc ¥ it § % c (holocytochrome c)
g AT e Y 0 e PR e k= [28]c A AR %Y 0 TR Myc
0 A M BEFL P BB OEH e EE R PR ESF DR T R E TR X
% 34r P53 3t Ap b chdB g o F) gt dip Myc cht T iS4 0 P53 i@
Wi chig Sk o RER T EINA PR > PR - KRR RE -

Erk £ 2 i it 30 jgcfi' A 7% 2% (mitogen-activated protein kinase
superfamily, MAPK)h= B > H A Flmrz gz ~ » it foiiEd > .74 & 7+
(EGF~-NGF-PDGF %) eh ™ kv » a3 A g r (v2 3 2% ~ 5
’JJTU%EE) v FF IR ERK ehilf & T (RRpLi 3 3) > 3 F 7 7 BH ROF A &
B e ime AP M T A & B MEESUAE = B9 4 Bel-2 0 Bel-XL » Mcl-1 0 IAP
JoFrd 180% = 3¢ 4 Bad v Bim /& 14[25,31] - 2%a » 4 P ¥ 5 F %%
Ras/ Raf /im?z #t 7 3.4 & 5cps (ERK) 73 5§ j5 (Ras/Raf/ERK signal pathway)*
ATt amve g ¢ :"rsfl,\ IHMERDTY > R TR > ERK S k-
A RO o B4k o e R £[32] o ERKEELT i Hi
AR fwPz & % c(cytochrome c)f# #x &% caspase-8 & it v i = A A M imPe xR
A & p e 7 Je i (autophagic vacuolization) & B b f gt b k= 32T [32] o A
P R AT 53 2 BT s K PCNA SRR 4 T3 hi > & ko
FHme pEKkAMEfL p HBE S ek > § T i L pEkSE HR
PRIE A e k= dock s SR FM AL R P AE R FURE S
Paclitaxel cig j= 728 o e §_» A * PR THE NI p R LTE~- d LiThw
'z Wi ¥ 32 7 Ras/Raf/ERK signal pathway 3% & & £ v £ F ¢ 5d v Ay
“]‘#_rﬁ ECADNIC LR A T W ngK S VR & R RE PN ey 3 AR o
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LA A (IHC)b’L’r%L 3-v 5 PCNA > 3 78wz ﬁﬁ}%v v §_B fh e
DNA & 2 pF#re 3 eh— 81 3ev o iz Bt #2 0k % i o i g wre
ErAEH H RGP %;'igﬁ ’;IPCNA{F a@;waiw_ﬁ_ﬂka;«m%*#p%%[33] °
A IHC & & ¢ & —p DA 4 p A E & 0 PCNApositive area = % # & © > & &
¢ * Paclitaxel 2% 728 » d pt3aip| ,M,;.J#m4 (RN S ST RS VKLEES: R gk
Foo R FURES OIS Lot P REEFORES A F EE R O
¥ § oo )l Fﬁwmmﬁﬁﬁ\@?4 fﬁi%m%v‘iﬁﬁﬁﬁgﬁ
Paclitaxel e7»c % » M3t MBE I P BELH G * PR BEH gk - LA & L‘q.’,b
§ iR T RCER AL AT S G OB L4 T F ué‘lf‘.i ERE
BREMEI P BEZ 0 SE R FUREF ek (i o

SR > NP Y R R T I e kS B e L F R BR[34]
EE RS ER AR R E R A A S B9 B p-P53~Mycp-Erk
SE LB AR K| SR 4 & iR k- [35] - i%ﬁ“’«’ﬁ-‘)ﬁa’* TR AR R
% 18 ,?Jé 2 EAEI BN G RERARES YN R ?%‘ii%é»mﬁ =,

% s

Y

3]

R HBLER T ARES B (LPTX) S 4| kb 2eeh- 20 B
AP RR B ’5""*?’?“‘ D ReiZ R G R e AR T 0 A R 2

Fﬁ’]‘iﬁf% I%ﬁ’irﬁﬁflﬁ-ka-arﬂ I«_fs%fa, c‘fl@iﬁjﬂ_,g%@.ﬂjiug '3’-‘1ﬁ${@

P 2

=7
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% — = 1.5 3 — 1.5 3
(ml)

0.5% Paclitaxel — = = = 0.6 0.6 0.6
(ml)

Table 1. -4/ 5 %%
% Tumor: & T i+ &2x10° {84 T 1 5 3 4a i
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Tumor size(mm3)
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Figurel. : pg ik 3 & /) SL7% BE B 28 A%

B P RRR  SWREERmSREEZNEAE
¥ FEufo B ESUHER IR Ehen 0 LA
KINAE B HS BE B 40 R LR B AR B 0 T ARE] =
48 04 BE R A BS54 0R ) 6% 0 IR F AR
Th B 48 64 RE TR KN 5 B = AR LRR B 4 40k,
H2%  fe it S AR £ 9P

#2%: Tumor, BEFE 20 L, /& & 4a: H, & 5 & 48;
PTX, Hui &4y 4 LAPTX, A& 8] &+ & 4 4,
H+PTX, & B E+Huk B th
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X A4 ¥ & (ml/day)

0 15 3 0 15 3
0.5%Paclitaxel(ml)

06 06 06

p-P53 R —1

1 149 263 1.26 191 3.10

Myc — - O

1 113 199 1.09 1.75 3.25

p-Erk | — —
1 101 1.39 098 146 193

B -Actin M

1 1 101 0590 1.09 1.01

Figured + pi: # & & Paclitaxel & 32 14 38 &) L% k2 78 48 85 3%
AHMEARRE

A4 G B 5] BAR B B 2 6 £ i A E R 0.5%Paclitaxel &
3 o EF 7 B EEEE Bp-P53 ~ Myc ~ p-ErkE & & k3, >
A i 7 48 (Tumor) 2 100%4F 2 & & {5 91 K4k 28 %) b 2 - -
Actinff & & 48 i & &G H & -
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4R e

Death receptor-mediated pathway

Death receptor
ligand V

¥
Death receptor —@

Mitochondrial pathway
Cytokine deprivation .

e Intracellular damage
* Oncogenes

= <+———— (Caspase 8

Mitochondrion

@o@ @
A @ /‘IAP —_l_

(Caspase>—> Effector caspases | <———

1 Initiators

' Guardians &]
' Pro-apoptotic lAi oi tosis

effectors &
Nature Reviews | Molecular Cell Biology

P4k — ~ %ape 8 (cell apoptosis) &) A & P4 ik 42 (intrinsic way)

f#3E * BH3, Bel-2 homology domain 3; Bel-2, B-cell lymphoma 2; BAX,Bcl-
2-associated X protein; BAK, Bcel-2 homologous antagonist/killer; FADD, Fas-
associated death domain protein; TRADD, Tumor necrosis factor receptor type
I-associated DEATH domain protein; BID, BH3-interacting domain death
agonist; APAF1, Apoptotic protease-activating factor 1; SMAC, Second
mitochondria-derived activator of caspase; XIAP, X-Linked Inhibitor of
apoptosis family of protein
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<Proliferation>

(Damage SentineD

DNA damage
Stress

ﬁp% \\/

ARF

Wy >0 —> CTD

Holocytochrome ¢

» @ =~ Survival factors
: Bcl-2/Bcl-x;

Grophic Sentin@

(Di?ferentiétibﬁ)

Fisk =~ Mycf£ B/ ~ KB HMEREH RAEEHFEE Fi56) =508 R H
Activation of growth-deregulating lesions triggers ‘sentinel’ functions that guard the
cell against acquiring mutations or propagating into an inappropriate somatic
compartment. The more powerful and persistent the growth signal, the more potent
and persistent the sentinel function. In this example, the oncoprotein Myc is shown
activating a p53 damage sentinel through the ARF/MDM-2 pathway, thereby
sensitizing the cell to any DNA damage. Myc also promotes release of
holocytochrome ¢ from the mitochondrion into the cytosol where it triggers
apoptosis. Release of holocytochrome c is inhibited by paracrine ‘survival’ signals
that are typically restricted both in supply and location. Clonal outgrowth driven by
relentless Myc expression outstrips survival factor availability, triggering the
‘trophic sentinel’ to kill the cell.
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