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REIE DAL FRIEICB WL, KARE LT OBFEICE > TLIBRIEDHL BRIz h
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WA, S REOBEN DEIBR~OT 7 a—F 2R B 5 ENELTHD. P T
H, BMABOLYA NI A AL, H@fﬁf’&?ﬁi%éﬁé?ﬁ%@, WS OO YA
N A EOWEMD, BIKFHCREOEITEEERN DD Z LRI TS, Lk
X0, A b I A ITEOIRESL T£IC EgiﬁxD FHOTWLIHDEEZEZ BN, &
DIZITABEBRONAS A~ —I—L LTOAHEEREDND. — 5, LmERED R T,
TaovwHZ—vHEHR (AD) THBEBERLVEVERZHEIBEBREOBEICHWLNS. Al
X, BIEAR L L CEAERMEESEEERLmBAECEREIL, BRELTHEARE
DITHZHIREL QOLAZK TS ®H5. ZO/ME, AlTZHWEIREZ TS 5557k
WZ bRy L LRRG, ATIGRICEE L TA U 28 B HiE R O R AR 72
A= ADITHE N EIRo TR,

UEDX >R REEE 2, AFAOHE -F T, AEEEOME L 722wk
%, Thermoreversible gelatin polymer (TGP) 7/ & AW T =&kxthiE L, HELL
ﬁfﬂfrﬁkﬁx%?ﬂééﬂé Th1/Th2/Th17 %A b A > ORE#HER EEN e FRER

MIETHBZIOVWTHRHLEL., ZALORMMERNDL, EHREICERLZ KITTIL
ﬁn’?ﬂr’r\ﬁkm%.%@%%&, INOORTFENA A~ —T—& LT3 o Bk = 9 HE




HEORREMEICOWTEE L., SHICH _E T, MAREBAEREICOET 2B
JERIZ X9 5 vitamin E (VE) O R &, FEIREORMERRBZ BV & L VETQ
HoRHAERE L O OB EGHELED 72D O RBENDWRANA F~—h — & RR
=

INLORFERLD, WEIRRICB T 2E DO EERERERORBIZE 2 %5
IR BENDWRBEENA T~ — I — %L L, TS BB EO @ %
WHET H-DOOERBEMET LI EEARAMEDOHE LT,

IR A) E T D—RIGLEZENNTE LT, [BA ) ITEMSEEFEDRE 5L, [
L LD T4 ) 2T 2EEIATNS. SDED, KX TIHZDEZEIZA > TH
il L.

E—E LI EAEELPOLHHEHLEABEABRO R TEERLPOELA SN S
Th1/Th2/Th17 %4 "I A L DKM E ZDOEEHEER

ARETIE, MlREE OO TIRWE R NS Fe v Thsd TGP 7 vz v,
BENPOARBEIRS L IESARICEVHE LI EMEMS X OEE AL IRAEK %2 =
WLk &R L, T OMHAERER L OV 2 & 40 W S 4v72 Th1/Th2/Th17 2% A4 I A T
SWNWTHHMN L. £/2, THALOV A "LV EFRNEUZRESEFY 24 B4
AT R L OBEELZRF L. TGP 2 v

SWEMICHFE L e PR, | § =
FIWPIZ IL-6 X IL-10 72 £ @ Th2 % H 1 e
bAA L EEBETHRT S L ER LS |E
L L7 (Fig. 2). SRBOFA R A 4L, |2 o
Thl #1065 (2 B 2 B S s 4 il L, | 8 7 e mhe w e e o wm

Fig. 2. Comparison of cytokine concentrations in
Hﬁ%ig ﬁﬁ % /fI%L L/ T I/ A E) %) O) k % Z. % j/L 77:7_-. . supernatant of three-dimensionally cultured breast

cancer and normal tissues. Breast cancer tissues

i f: IFN"Y, TNF'(X,, IL'2, }5 J: (){ IL'17A (cal.wer tissues) or_normal tissues of breast cancer
patients (normal tissues) were cultured for 6 days
—_ el Ky A 5 Y %k 4s7 vE ) - AN in TGP gel respectively, and the cytokine
g/j_\’j'[]ig §IE " ?L E% iﬁﬂﬁﬂzin % J:{H &\— Ui *ﬁ concentrations in supernatant were determined by
CBA assay procedures. Twenty-one cancer tissues
A 20 B " and eight normal tissues were examined. The
E o 2.0 mean + SD concentrations were indicated. The
m§15 . o0 E oo cytokine concentrations did not significantly differ
E o g§15 00 between cancer tissues and normal tissues. The
;gﬂl A o frequencies of the expression of IFN-y was
£ : Wﬁ‘“ e significantly different between the cancer tissues
g.n 56 . . .
S 05 g.g and the normal tissues, as analyzed by Chi-square
,‘2 .: %9 En.s . oy test (»p=0.0052). ND (not detected): The cytokine
o ‘: s &2 5“ .’ o n concentrations were under each detection limit.
ER(+) ER() ) PGRI*) PgR()

Fig. 6. Comparison for the WST-8 assay values of
three-dimensionally cultured tissues between . -

hY - hY
hormone-receptor positive and negative breast cancer Hj é j/b fcc Z) = 71:— (Flg 2> — & Z) ro ’
tissues. A; comparison between ER(+) tissues (n=13)

and ER(-) tissues (n=8). B; comparison between #L};‘;;f.ﬂ & %EE/‘J fcﬁhlj-/]} ]\ jj /f Ve & /':%

PgR(+) tissues (n=10) and PgR(-) tissues (n=11). A

significant difference for the WST-8 indices was /‘Z_ % j/l/ 7%_ . Yk Z y ?Lﬁ;%ﬂﬁgﬁ %_’ ﬂ? L
observed between PgR(+) and PgR(-) tissues, as
analyzed by Unpaired t test with Welch’s correction x//e\.,leg 1) ﬁ‘{ﬂ{ T ﬁi /\ j— % D j:E[-f[ §‘é‘

(*p=0.0383).




Table 3. Relationship.bet.we.en estrogen receptor (ER) or prog.esterone ﬁ‘é ;é—f J:’: $§E L/ 71—: X —J— LT / /@{$

receptor (PgR) expression incidence and the WST-8 assay value (index for
B P LA 1, S A IR IR M A
WST-8 assay value

tumor growth) of three-dimensionally cultured breast cancer tissues.
for 3D cultured ?rﬁk L: H: ~ "C i‘% ﬁ[ﬁ E\E 7f)§ {E& 73)) ) 71':

sample

Higher Lower total (Flg. 6’ Tab]_e 3) . 7j\‘ L

Estrogen + 5 8 13
receptor : 6 2 8 AR REVERLOR AR Y, AT

(ER) total 11 10 21
Progesterone + 3 7 10 T}Eﬁ A :Eﬁfni%%ffﬁ(ij%b‘f

receptor - 8 3 11
(PgR) total 11 10 21 EATHICHEE T D 2 L 2R

The patients were grouped into the higher and lower subjects expressing L/ 7": . i 7":’ ‘%% %’f “’Lﬁ;rﬂﬁ "C

higher and lower WST-8 assay values, respectively, by the median score

(0.3026 read by absorbance at 450 nm) for the results of WST-8 assay of 3D IN K - — __ 3>
cultured sample. On the other hand, the patients were divided into the ER % é TNM I *E &L Cl: D A 7 v

positive(+) and ER negative(-) or PgR positive(+) and PgR negative(-) V-
groups. ER and PgR of patients’ cancer tissue were detected by IIA if: bj: IIB J;LJ:@ 2 Eih—éj\

immunohistochemical analysis. Statistical analysis for the incidence of

subjects with cancer tissues exhibiting the high WST-8 values in vitro was ﬂj’ , %‘ O) %% ﬁzﬁ 'C‘ EYK fﬁi%%’/f& O)
performed by Chi-square test. The ER(-) tissues exhibited significantly
high incidence of the greater WST-8 assay-values (*»p=0.0306). %%@ —]j— /f ) /r Vs FEE E ) ﬁ‘ﬁ}\ \z
OWTHEMT #4iT > 7. 1IB L EDEFZE TILZ TNF-oEEDHEENFBIZE N> T2

(Table 4). Z# XY, TNF-alZfdEHEBEzRITNA F~—T =L 55T L ER
%2 L7- (Fig. 6, Table 3). H/NE U ZRFEEMEABMME, R THWZ =&t

BERERICBOWTHETHICHIETE 2 Larm@ L. £, BEzABHRHTH D

TNM éj\i:g ﬁ: J: D A 7‘ Table 4. Relationship between the TNM stages and the incidences of cytokines
production in culture medium of three-dimensionally cultured breast cancer tissues.
~3 N
— ¥ IIA £ 721X IIB U - . TNM stage
The incidence of cytokine Over stage Pvalue
in cultured cancer tissue Stage ITA Total
Eo 28T, £D 1B
Positive 7 4 11
N — VL, — 1 24 IFN-y Negative 7 2 9 »>0.05
SE— x
E-f Fﬁﬁ <= {k Eiﬁ% 'fﬁ D Positive 3 5" 8
TNF-a . *p=0.0096
Negative 11 1 12
%\*ﬁ'ﬁ‘/l) ]\ jj /]) :/Ei 1L-2 Positive 4 3 7 >0.05
Negative 10 3 13 p=0-
4 ) \ 0 A7 ; Positive 0 0 0
0) ﬁ s G; DV T &E E ﬁ#ﬁ IL-4 Negative 14 6 20 not analyzed
_ Positive 5 5 10
2z N - _
*ﬁ %TT ) 7%_ . IIB JJ\J: IL-6 Negative 9 1 10 p=0.051
Positive 10 5 15
IL-10 ) p>0.05
»F Tk INFo Negive 4 1 5
Positive 1 1 2
IL-17A Negative 13 5 18 p>0.05
EDOBEENA EIZE D Total 14 6 20
071': (Table 4) :j’b The pa_tien?;s were divide_}d into positi_ve an_d negative groups for the Cy_tokine
production in culture medium of three-dimensionally cultured breast cancer tissues.
< J_h The cut-off limits o_f cytokine expressions were the median of each cytokine
J: D TNF- (1 j: L{L‘ concentration (all median was 0 pg/mL).
On the other hand, the patients were divided into the stage IIA and over stage IIB
— N\ — groups. Then, the statistical analysis was performed by Chi-square test for the
,ﬂ;quﬂ?"g" /l) 7‘1—‘? j:} incidence of cytokine production from their three-dimensionally cultured cancer
- - . tissues into culture medium. The patients with stages over IIB of TNM stage
— & fcﬁ ‘O ) 5 N (E %_’/j‘\‘ exhibited significantly higher incidence for the TNF-o production in their
three-dimensionally cultured tissues (*»p=0.0096).
L 7.

B_E FARZILBIRRICHR T BB ERICH T 5 vitamin E (VE) ©O%)
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PRI ABET IR 2 A ERMEFEGERICH T D VE &50F8ME, 5L
VE #5521 f PR BESCRIEREREISEICKIETERELZRFT L. SRA
FIX AL BEFESEROBB A BN E L CFEY 29.840.34 A, VE (ha2 7 = v —
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Fig. 8. Osteoarthropathy scores (n=51) and estradiol concentrations in %D a:ﬁ,}*j‘]f 3?) %) : &f 75)5_\‘ é ﬂ

aromatase inhibitor treated patients after vitamin E administration
(n=60). (A) A statistically significant decrease in the mean scores was . oy
observed after the vitamin E administration, as compared to the mean 71— (Flg 8A) . i 71—) JI[L{FJ EP
scores before administration, as analyzed by Wilcoxon test (*»p=0.0178). — e
(B) There was no significant change in the mean estradiol concentrations D IIZ i‘éj T A }‘ 7 j_ e

after administration of vitamin E by paired t test.
(E2) #JE13, VE #5%IC
- B E@ELI»ro7- (Fig. 8B). VE OF
- ut B £ 0 R B R ) B SRR B LT BB (R M
N - 5o BE) LANVR DR o e B (R R

Serum estradiol concentration
{(pg/ml)

; T T, VE B 5RO M T B2 WA L LT

" e ZOMR, BRI S,

ad T e i E2 # HE 28 47 BT R4 % % L 7= (Fig. 11).

concontaiions betwesn. vsamin © sonsive v |VCC, VE #5510 M th B2 {24 48 % 7% L
naonartive " pattonte. Serum " ettradis

concentrations, before administration of vitamin E, 7": ﬁi (Sls pg/mL) <E , _[ﬁl?%a EI:I E2 'fﬁ 73‘) % 'fﬁ

were compared between the vitamin E responsive

patients (sensitive; n=24) and the vitamin E — Y S N
unresponsive patients (insensitive; n=27). There 75?7“_\‘ L/ 7':"%?}% (>18 pg/mL) k 2 FIEﬁ VC ’ VE {g
was a significant difference in the median = .
concentrations of estradiol, as analyzed by the /£ u_nX I\i%ﬂ_‘j‘:u~%®ﬁ}_§ %*ﬁ ﬁﬂ‘ [/71; VE
Mann Whitney’s U-test (*»p=0.0005).

BE5RTO MG+ E2 RE2 1.8 pg/mL BLF D

Table 6. Relationship between serum estradiol ‘% % —C ﬂi VE & 5‘ ?(ﬁ O) 'l%’ E’g Eﬁ {E_E: :{j( ﬁi E& % L/ 7L:

concentrations and responses to vitamin E therapy.

| A
Serum estradiol u_n%oD I] 75)
Response to.the beforg \'/ltaml-n E o S
therapeutic administration ] SN é; =] 73)3 D
efficacy of (pg/mL) b
vitamin E Low: High: Total 7 71': (Table 6) .
1.8> 1.8< —
P * ] - N=3
Sensitive 19 5 24 .; 1 é % L\_ , _[ﬁl {FJ
Insensitive 8 19 27 ‘é ] N }___
& - NG
Total 27 24 51 @ EF‘ E2 {% )= &
The patients were grouped into the sensitive and J VE ?ﬁfgﬁm%
the insensitive patients by the median score for ]
improvement of osteoarthropathy symptoms after 1 -~
the treatment by vitamin E. On the other hand, the rer T ‘l‘i k 0) Fﬁ @

patients were divided into the low- and high-serum 1-Specificity 10

estradiol concentration groups based on the median Fig. 12. Serum estradiol level as a new b\ﬁ:ﬁ Eg Z’)§ &) é
estradiol concentration of 1.8 pg/mL. Consequently, bio;nar];er for patients who will respond
the incidence of the sensitive patients to the

N . to vitamin E. Receiver operator - N
- by

v1t§m}1‘r} E therapy wtasdqorlllpared b:twtgen the low characteristic (ROC) curve for serum e k ZJ ’ ﬁﬁj%
and high-serum estradiol concentration groups. estradiol concentrations as a function of

Statistical analy_sm was performed by Chl-_Square the improvement scores for osteoarthritis D ROC ﬁ@*ﬁ
test”. The patients with low concentrations of by vitamin E treatment The areas

serum estradiol exbi})ited ‘significantly‘ high under the curve (AUC) wa's 0.78074, and N <
11}1101delf10e (.)f t]};e fsens1t1ve su}l‘)Jects hrespondlr:ig ];;0 the cut-off value of estradiol was VG ;]z &b 71?— EH;I#V%
the vitamin E or*osteoart ropathy cause ¥ calculated as 1.80 pg/mL (see Results).

aromatase inhibitor (*»p=0.0004). —F ﬁ $3_3 ZJ§

R

0.78074 ThH o7 bW BN ER -7 (Fig. 12). 2L, MiGH E2REDE
Why MAZEMN 1.8 pg/mL EfEmfHiF oz, E2 Vv b4 7fE% 1.8 pg/mL & L
720, VE O E %2 TR 213G S E2 H O W ERE B KOV RE 134 4 80.0%F



X 704%TH Y, EHERBEDIEERIT 74.5%7- >7- (Fig. 12). UL E X v, miE+
O E2 BEX, ALWRIEICHES BREGERICH T 5 VE ORBEIEEEZ RS A 4~ —
=70 ED L ERBL .

SR

%—%@F%#% Btk KX r<chsd TGP #ILE2HA WD Z & T, L
BEOEFNIZIEWVWERE TRERBMEMOEENTRETHL Z L, BHEMKNOHREB S
LHEOYA NAOARBIIERNTHLZ L, BIOFRLEVZREOFEIZED
AR DO TGP ZF7VNIZHB T 2HFHIEHEICEZENHH Z LR 2 HAMAL L L THL.
m%%%%iﬁﬁmmmﬁ4bﬁ%xn?yx%%@é@ JE 35 50 9 0 S A D B BT
WEEHEZ2D., ZOX) L FRIEEOISERICEMAERRENWI ENE, lx D
BEICHE LZPEEORRNARDLND. TNF-ai#Lﬁfﬁ%ﬁ%mﬁ‘/\%ﬁVwﬁ»«k
LTHHEEDbNT.

FBOREOMBELY, ATRIEOAEER THLIEHEEROREIC VEREHTH D Z
Ch, WEBELZARE LEANREICBWTHATE, E5I101T VE EEN AL Ik
DHIEIERICARE 2 BERET LR EATETOLIZ LR RINT. -,
MmigH E2 IS VEFIEICH N RBHEORNNAIREE 2o, EIRELIT O
ECARRMLERBREORREEZFH LT VEHEDN AN BELBRTE D2 L HHIA
LEZRD. ZhETIC, Al ERETESERICH T 2RFERTELIATEL T,
EBM O#E SN HPE RN RO SN TV D, AR, AL B iEORIHE & IG T
L0 EBM®D —#MERD, SLICIFAIOMBMNESEO iR botEBbns.

COXRDICTAMEIZEVEON ML, HEEREEOMEMH B I ORIMEM O i
BWT, xR EICT =T = A= FOMISZ M3 720D TH M2 E x4k
HHDEBEZLNTZ.

[ A 72 4 5% o> 48 4 36
(1) Transl Oncol. 2015; 8(4): 318-326.
(2) o Cancer. 2015; 6(4): 367-376
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R XLOFHE —FETIE, LW@EFLSHFHH LI EMHk % . thermoreversible gelatin
polymer (TGP) 7 /L & AW C =k ek U I Mk » 5 L &b Thl/Th2/Thl7
RV A NI A L OREEOEE EENE PRERICAETTERBIZOVWTHRIFTLEZ, Zh
SOMBHAERNS . FEBEREICHEL MIZTIEMAKEH KK FoMHLE, 250K
FENA A~ =T — L LEEABEOENIEREED FTEEICOVWTREZELE, 351
BOETIE, ARBAEBRICHET 2FHEEERICET I EZ I EDRR L
WIEEORMERBRE A BME Lt X2 IV ERSOHEMME L OE o @k 5 H# i
DD DEENGUWRNANA A~ — T —FRmKE LI,

FTHELIECTIE, TGP /A EZ AW T ERTICHEE Lot PIBMEMAS ., BERT
[ZIL-6 R IL-10 72 & D Th2 2V A b A v 2 mBETHWTLIZEEZWH LN E L,
INHDOH A A UL, Thl b 5e 2 12 B - 2 JE 5 S % 2 bl L. JE 55 58 il 4 (2
ELTWL2bOEE b, £72 IFN-y, TNF-a, IL-2, BX O IL-17A 1, =& T
BB A OB E R ICRE SN EFLRMAMRESE BB IR R N LD,
INOLRBICERAN YA N IA L THDLZ L ERB LT, A LVE VS RIKBEMNE
FLEMAS ., R TEBRICBWCHEITHICHM TE 22 L2 R L, SHIC, Wl
NDHALL EOBE LV EZEMER CIXTNF-aEE0HENFEICEH N & 225  TNF-a
DR LRI AN~ D=L R VGELHEERLT,

W2ETIE, MBRBEABBEICBT 7 v~ ¥ — B EKERME B & ER I3
LZEXIVERGORGNE, BLXOE X I ENM A LR LT RS RIAENME G
IS RIE TR B E R L, EXZ I ER T u~ 2 —PIHERICES BB EIE R
DEFIZADHTHY, TEEXIVERGET, MEPOZA NI VA —VBRECHFE
BREBEG 2V L ERLE, EDHICERFOMBEA NI A —VRENR, T~
4 — VB ERICHKT 2 FHEEGERICHTHAEXY I E O EZRT AL I~ —
=LV EEREL,

LEARBFZENFIL., LBEEEOEABS I ORIEROmEIZE VT, flx 0ERFIC
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