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HER?2 expression is associated with 30 % of breast cancer
patients with a poor prognosis. Though Trastuzumab is
approved for HERZ2 targeted therapy, its use is limited
because of its systemic toxicity and resistance in most patients.
This study evaluated the synergistic effects of Phenethyl
isothiocyanate (PEITC) and Curcumin (CUR) in HER2
overexpressing SK-BR-3, BT-474, and AU-565 breast
cancer cells. The cytotoxic effect of PEITC: CUR against
breast cancer cells was evaluated using an MTT assay,
and the Loewe additivity model was used to evaluate the
synergistic effect. Apoptosis induction and cell cycle arrest
over the treatment of PEITC: CUR in breast cancer cells
were examined using the flow cytometric annexin-V/
Propidiumiodidemethod. Downregulationof HER2-mediated
signaling was deduced from protein expression analysis using
western-blot. Our results showed that treatment of PEITC:
CUR at varying levels of combinations in all three breast
cancer cells extensively reduced the survival of the cells with
the lowest inhibitory concentrations (IC,). Cytotoxic data
revealed that the 3:1 ratio of PEITC: CUR was the best
among several (1:1, 3:1, and 1:3) combinations, with the
maximum cytotoxicity. PEITC: CUR (3:1) displayed the
lowest combination index (CI) against SK-BR-3, and AU-
565 cells indicated its potential synergistic effect. At twice
the concentration of its IC,, the 3:1 combination elicited
3.5 to 4.5 fold apoptosis in HERZ2 overexpressing cells,
approximately double the effect of the individual drugs alo-
ne. In addition, the selected combination induced the G2/M
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cell cycle arrest in HER?2 expressing cells over the treatment.
Western blot protein expression analysis revealed that the
PEITC: CUR combination suppressed the HER2/PI3K/
Akt signaling, eventually connected to various apoptotic
biological events. Our results showed the specificity of
PEITC: CUR combination in inducing apoptosis and G2/M
cell cycle arrest in HER2-expressing tumor cells in-vitro
and enhancing the anti-cancer effect. For a subset of breast
cancer patients who overexpress HER?2, this combination
of PEITC and CUR could be a potential treatment option.

Key words: Phenethyl isothiocyanate, Curcumin, Apoptosis,
HER?2, breast cancer-.

CUHEPTTYHUUN MPOTUNTYXJTIUHHUN
MNOTEHUIAI ®EHETUIII3OTIOLIAHATY
TA KYPKYMIHY THAVYKY€E AITOIITO3

I 3YITMHKY KIIITUHHOI'O LIUKITY G2/M
B HER2-TTO3UTUBHUX KIITUHAX PAKY
MOJIOYHOT 3AJI03U

Ekcnipecito HER2 Bussnsiiots y 30 % mnauieHTOK i3
pakoM MOJIOYHOI 3aJ03W 3 IOTaHWUM IIPOTHO30M ITO-
JaJIbIIIOTO Mepediry 3axBoploBaHHs. Xoya TpacTy3yMad
cxBaJieHO Juist Teparii, cripsmoBaHoi Ha HER2, iioro
BUKOPUCTAHHS OOMeXeHe 4epe3 CUCTEMHY TOKCUYHICTh
i PE3UCTEHTHICTh Oaratbox mMauieHTiB. Meta 1bBOTO
TMOCITIIKEHHS TToJIsTraja B OLHII CMHEPTriyHOTO BILIMBY
denermnizotiomianary (PEITC) ta kypkyminy (CUR)
Ha KITMHM paky MosouyHoi 3ano3u SK-BR-3, BT-
474 ta AU-565 3 HammipHoto ekcrpecieio HER2.
Iurorokciunumii BriuB PEITC CUR Ha ximiTuHU paky
MOJIOYHOI 3aJI034 OLiHIOBaIM 3 BUKopucTtaHHsIM MTT-
TeCcTy, a MOJACJIb aiIuTUBHOCTI Jloy 3acTocyBanu st
OLIIHKY CHUHEPTriYHOro BIUIMBY. IHAOyKIil0 amomrTo3y i
3YMUHKY KJIITUHHOTO LIUKIIY Yyepe3 0OpoOKYy KJIITUH pa-
Ky MoJjiouHoi 3aio3u 3a jpornomoroto PEITC:CUR no-
CITIKYBaIM 32 BUKOPUCTAHHS METOMY IPOTOYHOI IIUTO-
MeTpii 3 aHHeKCMHOM-V/iogumom mporinio. BucHoBok
mono HeratuBHOI perynsanii HER2-omocepenkoBanoro
CUTHAJIIHTYy OyJI0 3po0JIeHO Ha IIiACTaBi aHal3y eKC-
npecii OUIKiB i3 BUKOpUCTaHHSIM BecTepH-0J0TTIiHTY.
Hamri pesynbratm mokasanu, 10 oOpoOKa BCiX TPLOX
BUIIB KJIITUH PaKy MOJIOUHOI 3aJI03U Pi3HUMHU TOEMI-
HaHHsiMu PEITC:CUR cyTT€BO 3HU3WIO PiBEHb BUXU-
BaHHS KJIITWH i3 HAWHIKYNMHU iHTi0ITOpHUMUI KOHIICH-
tpauiamu (IC,)). IMTOTOKCMYHI naHi MOKas3amu, LIO
crniBBigHoueHHss PEITC:CUR 3:1 Oyno Haiikpaiuum
cepen pizHux (1:1, 3:1 1 1:3) Kom0biHaMii1, 3 MAKCHUMaJTb-
Hoto uTotokenyHictio. [Toennanus PEITC:CUR (3:1)
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MaJlo HallHWXKYMi nokasHuk amautuBHocTi (CI) momno
SK-BR-3, a xiitunn AU-565 mokasanu CBili TOTE€H-
HiitHuit cuHepriunmii edpexr. [1pu moaBiliHiA KOHILEH-
tpauii cBoei IC,, moeaHanHa 3:1 NigBMILMIO pPiBEeHb
arnonTo3y KJITUH i3 HaaMipHowo ekcnpeciero HER2
3 3,5 mo 4,5 pasiB, NpUOJM3HO TIOABOIBIIM BILINB
peYOBHMH, 3acTocoBaHUX TMooauHIl. KpiMm Toro, 3aBus-
K1 00poO1i BUOpaHe TMOETHAHHS iHAYKYBaJIO 3YIMUHKY
kiitnHHoro 1ukiy G2/M B KJIiTMHaX i3 HaJAMipHOIO
ekcripecietro HER2. BecTepH-0J0TTMHT aHasi3 eKcrpe-
cii 6inkiB moka3zas, 1o noeaHaHHs PEITC:CUR npu-
rHiTwio curHamiHr HER2/PI3K/Akt, nos’s3anuii i3
pi3HMMM AIIONTUYHUMU OioyorivHuMM nomistmu. Harri
pe3yibTaTh TPOJEMOHCTPYBAIM CIELUMIUHICTD TTOEN-
HaHHs1 PEITC:CUR B iHaykyBaHHi amonTo3y i 3y-
MUHKU KIITUHHOTO UKy G2/M B KIIITUHAX MyXJIMH i3
HaaMmipHolo ekcrpeciero HER2 in vitro Ta minBumieHHi
nporunyxjauHHoro edekry. Lle moeagnanus PEITC i
CUR moxe OyTM MOTEHLIMHUM BapiaHTOM JIiKyBaHHSI
IUIST THATPYIIM TIAIiEHTOK i3 pakKoM MOJIOYHOI 3aJI03H,
SIKi IEMOHCTPYIOTh HaiMipHY ekcrpecito HER2.

Karouoei caosa: henetunizorioniaHaT, KypKyMiH, aIloIl-
103, HER2, pak Moio4yHOi 3a1031.
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