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ABSTRACT. The inhibitory activity against bisphenol-A (BPA), one of weli-known endocrine disrupt-
ers was examined with the water extracts prepared from the Stem Bark of Syringa velutina (SBS). In
this study, we have investigated the effect of SBS on the toxicity caused by BPA in human breast
cancer cell line, MCF-7 cells and immature Sprague-Dawley rats. In the estrogen receptor-mediated
proliferation assay using MCF-7 cells, BPA (16 ng/ml) induced the cell proliferation, but the water
extract of SBS inhibited BPA-induced cell proliferation in a dose-dependent manner. These results
are associated with PARP degradation and specific cleavage of anti-apoptotic protein Bcl-2 of apop-
totic regulatory factors. Additionally, the BPA (400 mg/100 g) significantly induced the increase of the
uterine and virginal weights, while SBS (50 mg/100 g) showed the inhibitory action against BPA, i.e.
caused the increase of estrogen-related organ weights in immature rat uterotrophic assay. Taken
together, the present data suggest that SBS may have anti-toxicity activities against BPA in vitro and
in vivo systems. SBS may be capable of inhibiting adverse effects of BPA such as reproductive dis-

order.
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222 FHYFTNLATLEIE AIAPIA Table |
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AEHSE # A=
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Table 1. Water extraction of SBS

SBS 100 g+D.W. 2000 mi
| Extraction at 80°C for 3 hr
Filtration on filter paper (Whatman No 2)
{
Filtrate (1st)+Residue
| 1 Addtion of D.W. 500 ml and Extraction at 80°C for 3 hr
| Filtration on filter paper (Whatman No 2)
i 2
| Filtrate (2nd) + Residue
— 1
Concentration of 1st and 2nd filtrate

\

Dissolving of concentrate with D.W.

of AREEIATE AlE7ITE B &% 22+3°C, U=
55+5%, #7131 10~123]/hr, %3‘:}-?—71 12A2F, 25
150~200 lux=® Trxlo}ai_o_ml
AIN-76A Dietg A3 AFHoH, T 4Fes Af
A AL F JEE 3

MCF-7 cell assay

MCF-7 MZF digf R proliferation assay. 5%
fatal bovine serum(FBS)2} 3 ml/I2] PSN antibiotic
mixture7t H7FE phenol red-free D-media® 383
MCF7 MZE& 5% CO,, 95% air, 100% humidity, 37°C
7} FAEE incubatoroll A v kslit),

Aol AR-EE AIZE(BEX 10 cells/mli= 6-well culture
platedl A incubation A7) 2447+ <} attachr)Z] &
phenol red-free D-media ¥iA|o|A 2447} incubation
St} 24AM7F & mediumE A ASEY ®E compounds
= 5% dextran-coated charcoal-stripped FBS(DCC FBS;
Hyclone, USA}¥} 3mi PSN antibiotic mixture{test
media)/L Mediumell 343l Fg3 vjR]ollA 37°C, 3
Y &< incubationdtlt. 2 7175t test medium
s wASF3 FA% cell> spectrophotometer OD
260 nmell4 DNA contentE 2331t}

HoechstE O[28F 8 4. 1X10° cells/ml¢] MCF-
7 AEE 35 mm disholl 353 & ME7F 80~90%4]
confluencyel T23ld #3 Fxo E2ZE disholl A
g3t 247170 vikstg). wilde] Ebd PBSE 33
washingdlal 4% paraformaldehyde solution®® 30~
605 23 & 1ug/mie Hoechst 33258 solutions-
A7kste] 30~60% FAETE FAe] FUH PBSE 3
3] washing § = fluorescence microscoped] UV
filterg 283ty F@sIA).

Western blot assay. Proliferation assay$} 722
HoZ MEE ulY3t T lysis buffer(20% SDS, 1 mM
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phenylmethylsulfony!l fluoride(PMSF), 10 mM iodo-
acetoamide, 1 mM leupeptin, 1 mM antipain, 0.1 mM
sodium orthovanadate, 5 mM sodium fluoride}g 3
71slked MEE lysis 31t} Cell lysateE probe sonicator
2 sonication 3 & DC protein assay kit(Bio-Rad,
USAE A3l & 12.5% polyacrylamide gel2 %53}
o nitrocellulose membraneol] transferr]Z! & PARP
Bcl family 5 apoptosiset #HE proteinol] thst &4,
& cyclins, cdks, p21 5 cell cycle progressionell
AEH proteind] that FAE W-SA7) 2L, 29 Y=
22 A E WFgAIZl ¥ chemiluminescent detection
reagentE ©|-&&k] Xray filmel] &AlA EdslTt.

Immature uterotrophic assay
AIQ;—I M. Sprague-Dawley female rat 179%
< &z, AEEEH 5HY com oil), KH(EE
—44 E32E 50 mg/day/100 g-body weight), Il
o)) E5%E 10 mg/day/100 g-body weight), IV
(Ben)e) B32E 50 mg/day/100 g-body weight+BPA
400 mg/day/100 g-body weight), V(B9 E5Z
£ 10 mg/day/100 g-body weight+BPA 400 mg/day/
100 g-body weight), VIZHBPA 400 mg/day/100 g-body
weight)o2 A" 67 o &% ey A Sl
ule} T2 2 A ST

Aggh, o)A Aol AgEu(Kang et al, 2000
o ARERRE 471% Befslel A% 179%E T
St 197F FSAIZ 3 AF 18Y9] s A= AR

*}“E} *e‘fé%gﬂ FH) 5 3Y 52t BPASH A gw] g
Ao}ﬁﬂ A MR T, w7 FAURTE 244
Fofl AFE FAY Foll AFLTFSE 74 AL AT
%b QA AL ARe] Beld o, FAE 545
 10% 222 249 the A e A =
FES Asla Hez2 d :
SHEE WY, AY § A NEFEY AF ol
#et 5ol A M-S Y3t one-way ANOVA
Argte] P=0.06 FEIN 27 fedE AAsAL
«Vé ] <14=H, Dunnett's ttestE Aaidle] thxs
A& Z27ro] A8 §-9A4L AAZATHP<0.05).
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Fig. 1. Effects of SBS on cell proliferation in MCF-7 cells.
The cells were treated for 72 hr, lysed with 1 ml of 0.1 N
NaOH and then the lysates was determined by a spectro-
photometer. * Significant difference at P<0.05 level com-
pared with the negative control group. ** Significant differ-
ence at P<0.05 level compared with the positive control
(BPA 16 ng/ml) group.
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Fig. 2. SBS induced the death of MCF-7 cells and nuclear fragment. The cells were treated with 100 ug/ml SBS and 16 ng/ml
BPA for 48 hr, stained with Hoechst 33258, and observed under florescence microscope. (A), untreated cells. (B), SBS-treated

cells. (C), SBS and BPA-treated cells.

SBS 100ug/ml - - + +
BPA 16ng/ml —_— + — +
PARP | wemmmme o oo o
Bcl-2 —— S ——
Bax
R-actin N .‘ . ——
.2

Fig. 3. Effect of SBS on protein expression of PARP, Bcl-2
family and p21. Cells were treated with 100 ug/ml water
extracts of SBS and BPA for 72 hr. Total cellular proteins
were prepared and western blot were performed with an
antibody specific for corresponding proteins.

HEn 8 £220| o3 MCF-7 ME0IM BPA S
Mwol MBI, AP B F2E) el BPA
w2E HURHITOIN FE8 AEAE A A
AEAE A5ABAS £ AsAY 24 p21 B
Az AEY st B0Ee Bol2 5o W3S Western
blotting® 3t} B2SIKTE. 100 pg/mi F=9] k]

S 72A7F <2t BPAS} EAlol MCF-7 A2
g 5 ofe] wulze] W Wl AT Fig. 3
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< B Agule] B FEHELS gdxoz AHXFL d9}
BPAZ TAld] AXES #W =5 PARP 712& 85 kD9
A BI|AA AZAPER o]Fo] 7t Zo] AFAY ®
3, AFZAPE S JAsHe Bel-29] $AE ZAAIA BPAC
2l3k MCF-7 Alx2] Z2oA9} AZEAIE S fEdke A
oz AgEAT. 2y AR AAR] p217 A ZA
HS fiodhes Baxe] wddl= Wbt giddct

tmmature uterotrophic assay

QUubxAN SuA X3 BPA @5 AHAE T 2
AdM AFEL S HA|ele 3Y T oS dF
< HolA gttt

HE. AFHF ) o] 7 T gz
Frejdol FAEHA] eEYrHTable 2).

X2t o] &8 BPA 400 mg/100 g2 3¢ F9F
Fogt #& A g BT Bujvizeel Hs) f94
QA F7pt BEEFAG. HY FFEe A4S SudizL
(31.974+12.36 g)oll Hldted BPAZ A A|319& o(53.36
+4.319) oF 2299 $7HE BHEoH AT £FH
79 Lut)%72(43.20+2.85 gl H]sle] BPA FoF
(74.35£5.30 gk oF 30 g9 WPt dFHUY. AEF
FA T v E SithET(6.7912.4)00 H|E] 7 A=
9] Z7VL, AFEeHAT vlEANME o 79| v FUt
7F /G . 2y BPAY A3y B FEE HY §

Table 2. Effect of water extract of SBS on body weight of immature rat

Dose (mg/day/100 g-body weight) Start weight (g) Weight after 1 day (g) Weight after 2 days (g) Final weight (g)
Vehicle control 38.7 +2.07 426+28 466 +2.4 52.1+26
BPA 400 43.7+19 473+22 50.0x2.1 535+25
SBS50 433+1.8 448+16 484 +15 51.3x1.5
SBS10 40615 406+13 433+1.8 46523
SBS50+BPA400 433+18 448+1.6 484 +1.5 51.3x15
SBS10+BPA400 406+15 40.6+1.3 43.3+1.8 465+23

Values shown are mean = SD.
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Table 3. Effect of water extract of SBS on reproductive tracts of immature rat
Dose (mg/day/100 g-body weight) Vagina (mg) Uterus (mg) Vagina weight/Body weight Uterus weight/Body weight
Vehicle control 31.97 £12.36"9  43.20 + 2.85** 6.79 = 2.4(x 107)** 9.25 + 0.55(x 10°)**
BPA 400 53.36 + 4.31* 74.35 + 5.30* 13.50 + 2.81(x 10°)* 16.70 + 1.09(x 10°y*
SBS50 28.83 + 9.90** 34.50 + 16.04** 6.12 £1.73(x 107%™ 7.30 +2.98(x 10°%)*
SBS10 24.07 £2.15** 34.40 + 0.46** 4.91 + 0.86(x 107" 7.03 + 1.16(x 10™)**
SBS50+BPA400 46.37 £3.18** 70.23 + 23.79* 11.90 + 1.59(x 10°%)* 18.10 + 6.41(x 10)*
SBS10+BPA400 40.87 +5.07"* 70.40 + 10.22* 8.85 + 0.32(x 10%)™ 15.20 + 0.61(x 10)*

4 Values shown are mean = SD.
*, Significantly different from vehicle control at P<0.05.

**, Significantly different from positive control (BPA 400mg/100g) at P<0.05.
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(apoptosis}e F=3t] BPAC] &gt
4L A ke 3oz FEHH.

Agre] B 2ZHo| 93t BPAQ] SultA oA
Z2 Ao EAZS ANl it ZHS FE7] o
Fol 2 2g712& Rl st Axe] 4Rzxd o
2401 p21 el A AE ks gaagl Bel2 Tl
W32 Western blottingS 538l #A3I%Th # o
M ZAPE 7124 caspaseZ ©lF EZl interleukin-
1-b-converting enzyme(ICE) family cystein protease
7F AVE B FA 9L st o] ZAaTt poly(ADP-
ribose)polymerase(PARP) Z+&- 7128 Bajlshes Ao
244 glo}(Simbulan-Rosenthal et a/, 1999) PARPS]
wHAT £ RASIY. o A% AFHY 2 FEE
2 PARP 718& 85 kDollA #3IAIA HEAPEER o] F0]
7be Zo] AFHAT. 2l AE AMES ZE3te Al
3 9F Hke] ofF B QaFEe] Bl el 2 F)
A Bel2 family ©AELS AE AP FZI8AHBad,
Bax) 9JAske A (Bcl2, BelXL)e2 4#A JeH, o]
Do) M2 oEA AFsheriel wet AlE APE o
T 2230 g ohBurlacu, 2003). 3] €]
—?% 2 A EAPES AIs= Bel-29] HEE ZaA
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m@ﬁmﬁmé
[e}(]
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ALZHAE BgIM Asze Ay FEES BPA

O

o} W3 EoJ31-e o BPA Fodztol wlsl fojHel 7
A2 R}
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A e o7 gl o AlEAFH 23 ASoF AR
A, 283 MA% RS yEe A e BPAS
400 mg/100 g& 3% F<F Fo3hd AFe sk glA
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