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I

[HE5] WEA (BPA) B2—FE BB G IR ERNIRBER D BT Y. R
RET, BPARES A 28ERE (T2DM) X EZ2EAR, BEERNGIERNER. R
BPANTHER ST MEE IR EEMNE Mo

[ BB ] R X B A XS A R A% S5 =R AR (INS-1 4HAE) BT T BR B 2R 0 i /K R =20,

[757%] BB A INS-1H0RE, SAMMEES, B & ARIREBPA (6. 30, 150 umol-L™) BY
RPMI 1640 3EFEFH TR E, LLDMSO FAH (BKRE<0.1%), KAMNREBRWEHEN
REZELEE (MTT) 4830 BPA ST INS-1 AHRETF ERAVEZMM ; R TV4HBE ARG BPA XY INS-1 4HAE
BT RN ; SEESR (ROS) XTSI BPA ZeE 0T INS-1 ZRAE ROS K FEHIEZMA 5 BEFER]
IR BRI SRIA TR ERE BPAXT INS-1 AR D R DM ; KACEREHIER
. 2 HBRENTE A5 B BPA X INS-1 4ARE Bcl-2. Bax. FMKRZEE (caspase) 3 BEANRE

FEBFRIAKFBIFE,

[£52 ] 5 DMSO AFISTERLAEL %, 30 umol-L BPA £H INS-1 477552185, 150 umol-L* BPAZH
RETEEERE (P<0.01) . RNAMARNLERER © 6. 150 umol-L BPAZH INS-1 . ZIE T
S (39 P<0.05)0 6. 30, 150 umol-L* BPA £H INS-1 ZHRfIN ROS B E1E10 (19 P<0.05), EEIFE
FIBERIEDWRRERET | FEMREEERE (5.6 mmol-LY) FIHT, 6. 30umol-L* BPA
2R INS-1 RREER DR D MWK FIE S (39 P<0.05) , 150 umol-L" BPA LHRR R R 0K T EE (P<
0.01), MESKREREHE (16.7mmol-L?) R T, 30umol-L? BPA AR R E D WK FIGE (P<
0.05) , 6. 150 umol-L* BPALHFE R 72 MK FE T B& (33 P<0.05) o $NHIAT-E & Bcl-2 BY mRNA
KB B BT FRIAIKFTE 6. 150 umol-L* BPA LA FE 1K, 7£ 30 umol-L*BPAZAIE & (39 P<0.05) ;
{E 3 A T E & Bax B mRNA F1 28 B 839 2R IA K F7E 150 umol-L* BPALHIE &= (3 P<0.05) ;
caspase3 B mRNA F1 & B FH X FRIAKTF7E 150 umol-L'BPA £HIE &, 7£ 30 umol-L'BPA £H 1K
(39 P<0.05) ; Bcl-2 5 Bax B9 mRNA 155 BT FRIALLETE 6. 150 umol-L™ BPA ZHBEAE (39 P<
0.05) ; cleaved-caspase3 5 caspase3 & H XS FRIAKFLLETE 6. 150 umol-L* BPALHIE = (39
P<0.05),

[£578] 30 umol-L*BPA XY INS-1 AR BB —E MR L FEIER, XTI INS-1 HARfE = 57 WKF
W EEEHER ; 6. 150 umol-L'BPA RIFEAE INS-1 4AREIE ST, 155 INS-1 ARAT, REES
ERWIKF, EERNHI eI sE S| MIihE *.
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Effects of bisphenol A on apoptosis and insulin secretion of insulinoma cells in rats LI Li-ping™*°,
WANG Le?, DE Xiao-ming™ ™, LI Ling'™**, ZHANG Ya-juan'**, ZHU Li-min** (1.a.Key Laboratory of
Fertility Preservation and Maintenance of Ministry of Education b.College of Public Health and
Management, Ningxia Medical University, Yinchuan, Ningxia 750004, China; 2.Department of
Medical Technology, The First People's Hospital of Yinchuan, Yinchuan, Ningxia 750004, China)
Abstract:

[Background] Bisphenol A (BPA) is a typical endocrine disrupting chemical with estrogen-like
effects. More and more studies have shown that there is a positive correlation between BPA
exposure and the occurrence of human type 2 diabetes mellitus (T2DM), but its mechanism is
unclear. It is of great significance to investigate the effect of BPA on glucose metabolism.
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[Objective] This experiment investigates the effects of BPA on apoptosis and insulin secretion of insulinoma cells (INS-1 cells) in rats.

[Methods] INS-1 cells were routinely cultured and exposed in RPMI 1640 medium containing different concentrations of BPA (6, 30, and
150 umol-L™, respectively), with DMSO as solvent (final concentration < 0.1%). Methyl thiazolyl tetrazolium assay was used to detect
survival rate of INS-1 cells; flow cytometry was used to detect apoptosis rate of INS-1 cells; reactive oxygen species (ROS) kit was used
to detect ROS level of INS-1 cells; glucose-stimulated insulin secretion assay was used to detect insulin secretion of INS-1 cells; reverse
transcription polymerase chain reaction and Western blotting were used to detect expressions of Bcl-2, Bax, caspase3 genes and their
proteins in INS-1 cells, respectively.

[Results] Compared with the DMSO solvent control group, the survival rate of INS-1 cells was increased in the 30 umol-L™ BPA group and
decreased in the 150 umol-L™ BPA group (P<0.01). The results of flow cytometry showed that the total apoptosis rate of INS-1 cells was
increased in the 6 and 150 umol-L™ BPA groups (P<0.05). The content of ROS in INS-1 cells was increased in the 6, 30, and 150 pmol-L™
BPA groups (P<0.05). The results of glucose-stimulated insulin secretion assay showed that under the stimulation of basic concentration
of glucose (5.6 mmol-L™), the level of insulin secretion of INS-1 cells was increased in the 6 and 30 umol-L™ BPA groups, and decreased in
the 150 umol-L™ BPA group (P<0.05); under the stimulation of high concentration of glucose (16.7 mmol-L?), the level of insulin secretion
was increased in the 30 umol-L™ BPA group (P<0.05), and decreased in the 6 and 150 pmol-L* BPA groups (P<0.05). The mRNA and
protein relative expression levels of anti-apoptotic gene Bcl-2 were decreased in the 6 and 150 pmol-L™ BPA groups and increased in
the 30 umol-L™* BPA group (P<0.05); the mRNA and protein relative expression levels of pro-apoptotic gene Bax were increased in the
150 pmol-L™* BPA group (P<0.05); the mRNA and protein relative expression levels of caspase3 were increased in the 150 umol-L™* BPA
group and decreased in the 30 umol-L™ BPA group (P<0.05), the ratios of mRNA and protein relative expression levels of Bcl-2 to Bax
were decreased in the 6 and 150 umol-L™ BPA groups; the ratio of protein relative expression level of cleaved-caspase3 to caspase3 was
increased in the 6 and 150 pmol-L™ BPA groups (P<0.05).

[Conclusion] BPA administration at 30 umol-L™ could promote proliferation and insulin secretion of INS-1 cells, while that at 6 and 150 umol-L™*
could reduce the viability of INS-1 cells, induce apoptosis, and decrease the level of insulin secretion, which may be related to oxidative
damage.
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I ER A (bisphenol A, BPA) @ —FhEL B B H
PR RERNIMER BTN Y, ERRRE
[TZRFHEN. FRIERME. BRI a %M
KL EBRIRES. B4 L. RREARE~m Y,
BPA BI i@ T R Bkl =M. RKBEELZHIR
BRHERANAGE, EFEHERERINIRERENE
Bz,

MEXTFRPANHIR T EEFTHEBELES
M. BEstSE, FFEREREEZNFEERAXTH
Xt 2 BUREFRYE (type 2 diabetes, T2DM) BYEZME, Hwang
% W 3T 1980—2018 F B & RHI BPA B E S T2DM X2
BB R 1T meta 947, AT BPARES T2DM XIfG 2
IEABX (OR=1.28, 95%C/ :1.14~1.44) . BEMRER
BPARE R 5l KR A4 AR BRAR 8 ZHABTHAEE
iR, FIHIZANRES R ESES, SBRFHENEX
RS RESEEER, RERIRIRNS. ki
BRIAAREMTDM AE KEBNEERRER, UEiF
ZADMBEERNINBINGIZ— 9 ERRENAE
EEIER, RS p AR EEME A BKFENFH
SMEMnatiBrNRE, XESpARESSZIR
WA, ZEAREAT, SHERS s ARNE
BT R DA THEERYHITIE B, B ERSHED

R WKFE TR, MMERRE B R D)W EE, MNE M
ERERKD), BEIMEKERTRARS ",

BT, IREAR HXEFRRRIRIL : BPABE
DEIIESRE ALK ESANN G, BFRZ A
AT, SERRpARBERNHITHRL, HIMF
AR & B ARERIPR B R D MWKT? AT HIEX—Hf
R, SHRUKRERSHEAR (Ns-14852) A
$RAARE, W BRI AIMNERRREL, #H— B IRIY BPAXY
INS-1 ZBREIA T-HIBR 5 25 73 8 7K T BIRZ R K ALl

1 #ME5RE=E

1.1 SEiets

1.1.1 4k INS-1 BB ARIR B X ST RRETRIIS1E R
RENAR, REEMRAY, IeRESERIMI,
o] TRk & p AR INREM SR, BRI AYINS-1 48R0
BT EERAKFEIIEMRE,

112 FEEFISVEE sPAtER (EEZRME
HRZBERLQE, FE), DMSO (RE=E, FEH),
RPMI 1640 1% 7= E. Bf & [0 /& (fetal bovine serum,
FBS) (BI, LA %), WEIER S (Gibco, EE), 2B-3i
B2 (Sigma, £E), &/ FE EDTARRES (REFE4SE
MERRE, RE), 100 FER/BEEBERAR (life
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Technologies, £E) , MREMBRMEMEBRINLLE
7% (methyl thiazol tetrazolium assay, MTT) IXFIE (Bl
BEEYEARBRAE, HE), JEMESR (reactive oxygen
species, ROS) M MIAFNZ (B REMEABR R
&), &), Annexin V-FITC/PI 4 MAFI & (IELEY)
EABRAR, PE), BEERNERERTE (X
RHAFARAR, FE), RNATREIATI R (OMGA,
FE), ANMREFREFIE. PRIAFIE [(EHEEY
EAR (AtR) BRAE, BA&], #iBc-2—H. #1Bax
— #1 (Proteintech, £ &), ¥t bt K L B8 (cysteinyl
aspartate-specific proteinase, caspase) 3 —#1. 1 514
B A B KR F (cleaved caspase) 3—71 (abcam, EH),
U H R EE -3- B EL Bt S B8 (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) — 1 (IERZREY B R L,
FE), WEnRERIECIEIE i (P25,
&), & 0.05% Tween20 B9 TBST (&F|5eHfr, H[E), PBS
28 & (pH=7.4, Hyclon, F[E), 0.22um WEBR&R D
1HIR (Millipore, £H) .

1 7 #R. 6 FLAR. 24 FLAR. 96 FL#R (Corning, 3=
E), 8% ILEEE tRAREKKE/RNEFIELRF, #
&), Co,3EF#8 (Thermo Fisher, EE) , FI& /R
wHEEERE (Olympus, HZ), EEHR{Y (Thermo
Fisher, &), MIVAREN (Sysmex, EEH), KK S
FAE I (UV-1900, SHIMADZU, BZ).

1.2 /&

1.2.1 ZHRIESE R INS-14BAE (17~35K) EMiEMT
£ 10% FBS BY RPMI16403E FF B F (& 100UmL* B B
£, 100mgmL* ES XK. 0.11g- L REIER TR, 2 mmol-L?
- R s0umol- L B-FHE Z ), F37°C. 5%
CO, MIEFFERIETR. AIEE 1~2d BEFE 108, 3~4d
FR1R,

1.2.2 DESHHMAAIE ¥ INS-1 48R0 A RRESJE LIk
RS E, RBR—EBEEM TSR IMIERRT,
F37°C. 5% CO, IEEF R HEMEF, FTHBNLE
BHEEREBFR, 25IMNEREREBPA (6. 30.
150 umol-L?) BYRPMI 1640 IZ A E BT RBLIE, LU
DMSO /3387 (ZKRE<0.1%) , AL IE3INEFL
HEE 3R,

1.3 tERSRN A E

1.3.1 MTTIFIE N E BPA XT INS-1 4R 55 11 B 220
1% 3x10%4x10° - £l 4B AR 25 FE # Fh INS-1 4B A T
96 FLIEFFIR, BFLIEMIATR v 100 uL, EF37°C. 5%

CO, IBFAFPIEFR 240 /5, IR “1.2.2" PR IES
ERE 2405, BFLIMAS0uL 1xMTT, 37°CIEE 4ho
W 15 757, I 150 uL DMSO, FA iR 12 K iR %
10 min, XAFMIRNKE M40 mEK TR ATE
(D) &, FIRAIHEAREEE,

MIETFER = [(BPARIRA D E-THEXE DIE) /
(DMSO AT HRLA DB - TBAXTER D1E) ] x100%.
1.3.2 Annexin V-FITC/PI 0 ABREAT $22x10°4>-FL*
EMINS- 1AM Feflikd, FAMRMLER, RR
“1.2.2” PR ANIR A A S S A0, WWESTLE T4
MNGEEELMAE, 12 PBS EA4HRE 2 %, 400 uL 1xAnnexin
VEEREFAM, SEINSuL Annexin V-FITC %
BIRT 2~8°CBENEE 15 min, BIIN 10 uL B9 PI R
RTF 2~8°CEEFLIEE 5 min, ARV OHITAE
TR,

133 ROSIITE #&3x10° - FL'M AR B E =T
INS-1 4AiffF 6 FLIBFF IR T, BFLINEFE 2mL, 54
FAMGEEfS, FRER “1.2.2” RARRRAMIE 5 75#1T BPA RS,
FIHEFE, 1§ RrRos #2357 & 89 DCFH-DA FB R M
BIBFARIE L 1000 R, BHLKE 10 umol-L?,
FFLINN 1 mLAY 10 pmol-L* DCFH-DA, 37°CIZF R
¥ 8 20min, PBS 5t 218, R B 8854 FL - DCFH-DA,
0.25% BRESE LUK EE AR, 800xg B /0) 5 min, B
2mL PBS ERAMM, RN FEHEITTRNR S BE
(Ag=488Nnm, A%5=525nm) o

134 HERUBEDEDBER R2x10°9-FL7
HEEEMINS-1 AT 24 FLAR P, BFLI0 1 mL RPMI
1640 3B E, FFAMRNLEES, 1%2IR “1.2.2” AL IE
FHEFSMEBPA, FESTIAYIEFRR, APBSHE
138, SFLINNE 3mmol-L* & & ¥ KRBH & )9 7% (&
115 mmol-L™ NaCl. 5mmol-L™ KCl. 1 mmol-L™ MgCl,.
24 mmol-L* NaHCOs. 2.5 mmol-L* CaCl,» 10 mmol-L*
HEPES 2% )R, 0.5% FMEHAZEH) 200uL F#1h,
FLEE, 7S 5.6, 16.7mmol-L B & HE KRBH 2541
200, BIFFRAAAE L, DRIERIIEMEEER
HRREDWIRBENSERBREDED WIRE, &k
EERTF 20°CRTE, RARSERFRRAFETF
562 nm E K EH THNEFL DE, HERYIEREN
FIERBAMR, —EMRRENESAARESERS
2, SILBERRDWKFUSFLARSERERILE, R
[ERE (ug', UEBIT) =BFfEEEESE (W) /
SAARESEREE (ug)o
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1.3.5 AAREATEXEEA Bcl-2. Bax. caspase3 mRNA
FRNCERIIGI 37 2x10° A4S - FL BB E AR INS-1 4
T 6 FLIRA, BFL2mL, FFHMILEEE, &I “1.2.2”
PR IR S A RS, F EVE, PBSHTIRAM 2
X, FA7C EDTA BRESH (L U EE 4R, 100xg B /L) 5 min,
HERNARBUR I IR E A E RS RNAFNE
RNATRES4IE, % RNA REF TSR IES EH1T
R¥ER, BL20puL ARFITR LT E PCR, RN
95°C 305, 95°C 55, 57°C 30, 40 MEW., F4HIEE 3
MNEF, EE3INR, LR 2R ITEZHAERE mRNA
MXWRAE, sIYgitEaB EBETRR, 51%F
FIIER 10

x1 51451
Table 1 Primer sequence
2R 5|95 (5-3') KE /bp
Bcl-2 EMSI#) : ACGGTGGTGGAGGAACTCTTCAG 168
RIE34) : GGTGTGCAGATGCCGGTTCAG
Bax E[A3]4) : CCAGGACGCATCCACCAAGAAG 138
R34 : GCTGCCACACGGAAGAAGACC
caspase3 EM3|4 : GTACAGAGCTGGACTGCGGTATTG 84
RME3|%) : AGTCGGCCTCCACTGGTATCTTC
GAPDH EMABI4) : TGGTGGACCTCATGGCCTAC 92

R ME5|4%) : CAGCAACTGAGGGCCTCTCT

1.3.6 A - #8 % & H Bcl-2. Bax. caspase3. cleaved-
caspase3 & H FIA KRN BXXYE A < B INS-1
B0, FEMHF1oem BRI, FHEMER, 2R
“1.2.2" PARRE IR S A RS AAE 24 h, FAAREEIEIT
4HRE, /2 PBSHE 218, 100xg B0 10 min, F RIPA RfiE
ZAR (B 1% ZE B EBINEIFIA 1% BEEREL HPHIF)
R AR 20 min f5, 4°C. 12000xg B /1) 20 min 5 UK &
£E, BZEMRRENIHFENE LFRF
EERE, SOEMARBREPREREMEBR
E, H#&R4: 189 BIMMN 5x EHF&E PR, LA
F15uL, EEFE30ug, RER 5%, DB 12%. Bk
£ 1 MR 80V 30 min, S EE 120V 60 min. ¥ HE
1 18/ 300mA, 0.22um BREAZEE, B2 E
B %% B% 30 min. Bax 2 B ¥ & 30 min. caspase3 EA %
& 50 min. cleaved-caspase3 & H % & 30 min. GAPDH
FEBR60min, HIRTAGE, 5% BAEFIEE 1ho
4°CIEBE —HE R, TBSTHRRR 3R, B/R5min, R
BB Z# (1:5000) 1h, TBSTEEE 3%, &R 5min,
BEICFE L EBR IR, T Image ) 1.8.0 R4 #H1T

ERZFHKEDM.
1.4 SHitFESHR

45 RIS SPSS 23.0 it 1T O ITEER
B xts RN, 24818 LK B one-way ANOVA 3#1T
Rt AREIMRALLIR, FEFFRRXALSDE, A
EARTFESEFE Dunnett T3 138, 1IR7KAE a=0.05

2 4
2.1 BPAXYINS-14AREEMERIRZME

5 DMsO & 71 % B8 4H [(100.00£1.23) %] tb 3R,
30 umol-L™* BPA 28 INS-1 4HRE7E/E =R [(121.83+4.09) %]
5 (P<0.01), 150 umol-L* BPA £H INS-1 A B 77 & =X
[(72.84£9.13) %] B&IE (P<0.01),
2.2 BPAXYINS-14ARRA RIS

HE15 W, 50Ms0 A 7 * B8 40 Lk 3%, 6.
150 umol-L* BPAZH INS-1 A SUR T =% = (39 P<0.05) 6

. DMSOMISIIRA : 6 pumol-L1 BPAZH
10 0.92% 2.33% 10 3.05% 7.25%

104 o 10°

10° e 10°

o
—

FL2

102 “ 10

10* 10t

‘2430%‘ ‘4.42%‘

10° 10° -
100 102 10° 10 10° 10 102 10° 10° 10°
FL1 FL1
& . 30umol-L1BPAZR . 150 umol-L"2 BPAZH
10°) 870 6.09% 10°76 s6% 16.21%
10+ 10+ ;
10° 10°
i 3
w [V
102+ 102+
wt 10t
89.44% " 2.60% 72.41% 4.52%
10° ‘ ‘ ‘ ‘ 10° ‘ ‘ ‘
10 10* 10° 10 10° 10' 10 10° 10° 10°
FL1 FL1
Annexin V-FITC
20
oo
x
ﬂ- 15 *
Jony
o 10
=]
55
i T
2 5
0 | | |
DMSOAF|  6umol-L? 30pmol-L* 150 umol-L*
SHEBLH BPAfH BPALH BPALH

DE] A REARANATIRNSERE, $ 174 KR FIRRIFFTEAM.
BEERAT A4S, FERURAT AR ; B 1 INS-1 B RIAT R,
5 DMSO BFIRTERAALLER, * © P<0.05, ** : P<0.010
E1 BPAXYINS-14ARATZRAFM (n=3)
Figure 1 Effects of BPA on apoptosis of INS-1 cells (n=3)
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2.3 BPAXYINS-14HREA ROS & ERIE MM
R 28 Hl, 5 DMSO A FIXTER4A Lb 3%, 6. 304
150 umol-L*BPA £H INS-1 BB A ROS & 2 1L 1N (39 P<
0.05),
2.4 F[EIREE BPA XY INS-1 4R 5= 2 B2
&R 270, 5DMSOAFIXTBRALLER, fEEM
KEBEENE (5.6mmol-L?) FIET, 6. 30 umol-L* BPA
AR B RS WKTIES (39P<0.05), 150 umol-L* BPA
28 INS-1 HBBAR B R 79 7K T BE (P<0.01) ; MEDS
KREBEENE (16.7mmol-LY) R, 30 umol-L*BPAZH
FEREDWKFEES (P<0.05), 6. 150 umol-L™*BPA
8 INS-1 ZRREER B R 1MWK F % (33 P<0.05),

7%2 BPAXYINS-14ABABRS R WKTF (ue’, UZEAI) M
ROS RFIRERIZMM (xts, n=3)
Table 2 Effects of BPA on insulin secretion level (IU-g”, in protein)
and ROS fluorescence intensity of INS-1 cells (xts, n=3)

HENEBRE /mmol-L”

4R ROS B Y38 E
5.6 16.7
DMSO JAFIXTBR4H 2.1240.15 2.1340.53 2.10740.128
6umol-L" BPA 4 2.71£0.44° 1.77+0.32" 2.613£0.568"
30umol-L"BPAZH 2.75+0.67" 2.6240.51" 2.225+0.783"
150 umol-L™ BPA 40 1.1240.13" 1.11+0.09" 4.422+0.020""

[E] 5 DMSO AFIRTERLALLER, * : P<0.05, ** : P<0.01,

2.5 BPAXYINS-1 40 it ) T= 48 % & & Bcl-2. Bax.
caspase3 mRNA RiAKFHIE MR

HE 287 I, 5DMS0 A 7 X7 BR 48 kb 3%, Bcl-2
mMRNA #BRFFRIAK T (B 2A) 7E 6. 150 umol-L™* BPA 2%
1 (39 P<0.05) , 7£ 30 umol-L* BPAZHIE S ; Bax mRNA
FEXTFRAA K (B 2B) 7£ 6. 150 umol-L™ BPA £HIE = (39
P<0.05) ; caspase3 mRNA 8 XF R ik 7K F (Bl 2¢) 7£
6+ 150 umol-L* BPAZRIE = (39 P<0.01) , 7E£ 30 umol-L*
BPA ZHPEAE (P<0.01) ; Bcl-2 5 Bax B9 mRNA FEXT R IA
IKFLL{E (B 2D) £ 6. 150 umol-L* BPALAFEE (39 P<
0.01),
2.6 BPAXTINS-1 4 A& 48 % & B Bcl-2. Bax.
caspase3. cleaved-caspase3 FiXKFHIRM

3A NEHRENTE B K El. 5 DMSO A XY
FRZALLES, 30 umol-L ' BPAZH Bel-2 BEH RIKKFIE S,
6. 150 umol-L* BPA 40 R 3& 7K F B 1% (39 P<0.05,
3B), Bax & H7E 150 umol-L* BPAARIAKFEIE S (P<
0.05, B 3C), caspase3 TE 30 umol-L™ BPA £H R A P& 1K
(P<0.01) , MI7E 150 umol-L™* BPA LHFRIXIE S (P<0.05,
3D), Bcl-2 5 Bax & H MH XY FRIX K FHI b (B 7 6.

150 umol-L* BPA £HFE 1 (33 P<0.05) (Bl 3E), cleaved-
caspase3 5 caspase3 & B XTI KX K F I EL(ETE 6.
150 umol-L* BPA A RIXIE S (35 P<0.05) (Bl 3F),

E‘Z
o
n
K
g
o

=

=]
=
w

o
wn

Bax mRNAEXT 25X
o -
wv o

Noo
o o
= o
n o

I
n

]
#®
1.5 =
Z .10
=8
1.0 x
E B
5%05
@
up
Q2
)
@Q

o
o

caspase3 mMRNAFBIFZIEKTFE  Bel-2 mRNAERSERIATK
o
o

[E] 5 bmso AFIRTERLALLES, * © P<0.05, ** : P<0.010 1 : DMSO ;&7
STERZH ; 2 : 6umol-L*BPAZH ; 3 : 30umol-L*BPAZH ; 4 : 150 umol-L*
BPAZH,

2 BPAZYINS-1 48Bf Bcl-2. Bax. caspase3 mRNA ¥

RIXIKFHIFM (n=3)
Figure 2 Effects of BPA on mRNA relative expression levels of
Bcl-2, Bax, and caspase3 of INS-1 cells (n=3)
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Figure 3 Effects of BPA on protein relative expression levels of

Bcl-2, Bax, caspase3, and cleaved-caspase3 of INS-1 cells (n=3)
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