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Abstract

AIM: To investigate the cytotoxic effects of seven
different bile acids on pancreatic acinar AR42]
cells by detecting the survival, necrosis and
apoptosis of AR42] cells incubated with different
bile acids.

METHODS: The effects of different bile acids
on the survival of rat AR42] cells were detected
by methyl thiazolyl tetrazolium (MTT) assay.
Cell morphological changes were observed by
microscopy and fluorescence microscopy. Cell

apoptosis and necrosis were determined by an-
nexin-V and propidium iodide double staining
and flow cytometry.

RESULTS: Cholic acid (CA), glycocholic acid
(GCA), and glycodeoxycholic acid (GDCA) at
doses ranging from 0.1 to 1.0 mmol/L had no
cytotoxic effects on AR42] cells. Deoxycholic
acid (DCA), chenodeoxycholic acid (CDCA) and
lithocholic acid (LCA) at doses = 0.3 mmol/L,
and taurodeoxycholic acid (TDCA) at doses =
0.4 mmol/L induced cytotoxic effects on AR42]
cells in a dose-dependent manner. No signifi-
cant differences were noted in the apoptotic
rate and necrotic rate between untreated AR42]
cells and those treated with 0.8 mmol/L of CA
(apoptotic rate: 1.2% vs 0.9%; necrotic rate: 1.0%
vs 1.0%). The apoptotic rate and necrotic rate of
AR42]J cells treated with 0.4 mmol/L of DCA
were 45.2% and 8.9%, respectively, while those
treated with 0.8 mmol/L of DCA were 18.6%
and 45.4%, respectively.

CONCLUSION: Different bile acids exert differ-
ent cytotoxic effects on AR42] cells. Some bile
acids induce the apoptosis and/or necrosis of
AR42] cells in a dose-dependent manner.
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DCA 45.2%
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Je -3 B A H R (taurodeoxycholic acid, TDCA)
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AHIGIARIE. DAL, FRATTDAK B A RA2J 5 i iR v
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1.1 ARA2TK RUJB IR 40 f &R, e | o
REBe E40 %, Ham's F12K3 77 500 A 5 [F
Sigma-Aldrich2t @], FBSIH 12 [EGibco 7,
CA, DCA, GCA, LCA A [EAlfa Aesar/Al;
CDCA, TDCA, GDCAlY H 5% [# Sigma-Aldrich 4
#); MTTI H 5% [E Sigma-Aldrich 28 7] -3 37
YA IR A DR S R AR R
WESTHIT; Annexin V-FITC/PIZH My 140 a7
T 1 A6 5 BRI 2R B AT B 2 ]

1.2

1.2.1 o KRR IR 4 i R AR42T 4
1745200 mL/LIGAGAF1LiE . 100 kU/LTT %
#. 100 mg/L4E % 2 [ Ham's F12K& FRH, £F
37 C. 50 mL/L CO, X MURE JEE IR 15 TR 40 Hh 15
Fr. MMIRE3-4 dBB TR, FHO.125%)80+0.02%
EDTAL, BLL @ 3-1 ¢ 544 1K,

122 (MTT)

ARA42] s O E A K )
(FJARA2IAH L, T4 J5 e i i, BA2 X
10%100 pL4H i 2 S8 B Flo6FLAR, 24 b4, 1%
SLXFHR(CON)4, CA4H, DCA4], GCA4], CDCA
41, TDCAZ, GCDCAZIFILCA4L. LL 74N HYT
FRALFRZ, ARFAL 3 B ST 10N IR ERAJE: 0.1,
0.2, 0.3, 0.4. 0.5. 0.6, 0.7, 0.8, 0.9111.0
mmol/L. FpMNKREER3NR AL, BT FRA
7724 hJ5, FALIIMTT# (5 g/L in PBS)10 uL,
ST E 4 h KOLRFE, DO LRI L
W, BFFLIN150 L DMSO, $<3% 10 min, {45 544
ooyl EFE490 nmik K, N BRG] E %
FUGRE (AN, sk . 42 LN A H R 4 i
LE05%: RAEIE (%) = (LERdlAE- A4l
[ AHAE- A A AE) X 100%. LRI AH v
FEA'E Y )R PS8 AR O R
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WIE 40.4 mmol/L, 75 AbFRZH 1% M DL R B 77 1 [)
SN 12, 24, 36, 48F160 h, FF4 %3
AL, A I R] 2508 MT TV 5 5 4141
WOAFESE R, ELARD VR b DR I E R A FH 1
R TR OC 2R
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1) 20 M JI6E, L 0 e U ) 40 R RN AR 4 i,
P 1RE % 375 1k 20 M6 17 A5 4t o A 20 . DA It o
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ARA2JANL, (LI E J1 X 109/ m LR 6 FLAR,
I3 A4, 45 CON4L, 0.8 mmol/L CAKLFEZ,
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RUFEE 6 RE, ANREAE AL HE T 40 i
R EEE D (Annexin-V Y6 FH ), B AT TR0
HCA0 R IS R 2 (5 58, A% 40 (8 9¢ JE(AV 5 PI
P OO BH ), M RN A R IR PR A A A A% 4L

12 24 36 48

2 B BRIERAREIEXAR2VBIRFERIENT.
P<0.05, "P<0.01 15 CON .

B (PIA A BHE).
1.2.4 / - U EL
AKX 10 mL AR42J40 M0, 3 h44H, CON
[, 0.8 mmol/L CAALFEZ, 0.4 mmol/L DCAALFE
ZHF10.8 mmol/L DCAKCHA. B TR FeMh i
7724 Wi, T ACER 20 P A0 e,
A4l AL(FCM) R H Annexin-V/PIXU Gy 5 F ik
ATV T2 FIR A 2 AN, 42 B 0] 6 1 B 5 3k
ATERAE.

K SPSS12.04¢ v #A1-3047 Ht
BRI 25 77 2 53 A, 211 L AR FH LS D

2 B8
2.1 AR42]

CA, GCAFIGDCAZYEHK 5 240.1-1.0 mmol/L
PR A RA2T G i IR A7 355 28 B AT b 2 52 R, R4l
AR KA A B A TIDCA, CDCA
FILCA%Y 7 0.3 mmol/Li# f JT 4, TDCAMO0.4
mmo /LI % TF 4R, ARA2IAN M A7 3% 0 5~
B, ¥4 S 2 A A0 M 0 2B KR g, LA 40 i 7
YER, H 27 e 5 (K 1).
22 AR42]

0.4 mmol/LIFJCATEXTAR42J41 I fE 160 h
(R IRF TR P, %) 4 A3 238 W AT S PR R ), AN 404
1540 3. TTTDCAFICDCANT M A F 12 high A 41
JUAFIE 2T B, 24 hITah HBER e K, 40 i fE
TN BBk 2 6 ARA2I4N B 473 1 40 i
BEVEHT 5 I TR AR (1512).
2.3 TEAHZE 65 B
NUER ARV VE FH24 hiARA2IAN AR AL, IR
0.8 mmol/L CAZL4MH[R]CONZLAH LU 41 g % &
FIEALI W] B 24, 0.4 mmol/L DCAZL 0.4
mmol/L CDCAZI 4l A AHBL, [RICONZH 41 il
AH LG G B 5 B 2 B ARG, IR 2 B R T
S AZEA I ; 0.8 mmol/L DCAZF10.8 mmol/L
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CDCAZ 41 BB A AHAL, [FJCONAH LU 4 ffa 2% 15 5
I, TUEE S5 4 AR 2, K B R 140
W BEAn AN g0 R (B3). AE9OG BB R
WD ARA2I 20 HuAE Y HERC ABKD CAfE
24 h, ZAnnexin-V/PIXGLJa, FT-HIRIEHI L
A7 I10.8 mmol/L CAZH AN M FCONZH 41 A
A, BRI T 585840 2; 0.4 mmol/L DCA
40 i ) IR 2 T IR T L T A i R O T
UM B (53 930 g 4 €, 5 N R R B 2 € 206 D'+
2L 0) FD S AP (X £L (5. 58 0); 0.8
mmol/L DCAZ 41 Hd tH L5 2 (1) AR A0 41 H Fn 4
DI T A0 MU (114).

2.4 ARA42]

0.8 mmol/L CAZL40 M - K HIKRFE R
[AICONZLTE M X H(1.2% vs 0.9%; 1.0% vs
1.0%); 0.4 mmol/L DCAZHAI I TR AR IR
I3 R 45.2%F18.9%, 410 m T CONZL 40 i,
0.8 mmol/L DCAZI M TR 4 18.6%, W i
TCONA ML T0.4 mmol/L DCAZ, RILFE N
45.4%, W] 2= F-CONZLF110.4 mmol/L DCAZ.
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B 3 fEfEX
AR42JARE K
588 % Mz
HEME(x 200).
A: CON ; B: 0.8
mmol/L CA ; C:
0.4 mmol/L DCA

; D: 0.8 mmol/L
DCA ; E: 0.4
mmol/L CDCA

; F: 0.8 mmol/L
CDCA .

31E
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S i B 1A T R D RE IR 2. K FLAR42JJ5R
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AR Rk, FATTLUR A RA2T R R
T R TR S, 36 F AR B rp 40 32 2
(7 B IEVTRCA. DCA. CDCARILCA, K3F
ZEAHHVTERTDCA. GDCARIGCA, MEAbATIx}
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WP W AE 24 WA A QAR H, AR
Wi 0 B P A7 36 6 S R R I TR AN Ui 5 78
TEBR 1K 20 5/ F nT B S i — 48, R SO 4
XF ), T2 A E Y PR S 11 45 Ay 0 B A P oA
Ko AR H A RIS TEVEH, PR Al 431 45
A PIYE, —ui ke, BAA b, ar LA
NERLE G i IR R I, HA oKt
DRI, A% P HE 9 T o 2 1) D R T A v
(140 JU 7 R0 0 v P 2 it o 5 P 4 A 3% R O ] e
). U7, MR EAA 2R R, A
M EEER K BrEREEAE Y. VTR
BEPEAE FAE R R T S5O I 453 55 1R 05 BEL
Hp E A AT ) B A g s T
IR ST A s 41 ISPANC 1 FIMIAPaCa 24l
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fR3 B ( x 200).
A: 0.4 mmol/L DCA
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JEX ), AN | 4 9 .
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