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Effects and mechanism of baicalin in inducing apoptosis of Jurkat cells in vitro

LI Lin, ZENG Yao-ying, SONG Bing, HE Fang, LAI Xin-qiang, HUANG Xiu-yan
(Institute for Tissue Transplantation and Immunology, Jinan University, Guangzhou 510632, China)

[ Abstract] Aim:To investigate the effects and mechanism of baicalin( BA) on growth inhibition and
inducing apoptosis of Jurkat T cell( human T lymphocyte leukemia cell line) in vitro. Methods: The in-
hibitory effect of BA on growth of Jurkat cells was measured by MTT assay. Intracellular free Ca®*
([Ca**],) and mitochondrial membrane potential (A¥,) in cells were labeled with Fluo4/AM and 3,
3’-dihexyloxycarbocyanine iodide [ DiOC¢(3) ] and tested by flow cytometry (FCM). The distribution of
the cell-cycle and apoptosis rates were analyzed by propidium iodide (PI) staining together with flow cy-
tometry. Observe the morphological changes of the apoptosis cells by fluorescence microscope with Ho-
. echst33342 and PI'staining. Results; BA could inhibit the growth of Jurkat cells significantly in a time-
and dose-dependent manner( P <0.01). BA induced apoptosis, [ Ca’* ], increase and the decrease of
AW, of Jurkat cells in a dose-dependent manner, and led the cell-cycle to S arrest( P <0.05). The mor-
phological changes of apoptosis, such as nuclear fragmentation or condensed particles were identified after
incubation by BA(100 mg/L). Conclusion:BA showed the effects on growth inhibition and inducing ap-
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optosis of Jurkat cells, the mechanism of the action resulted in activating mitochondria and Ca®* signaling

pathway.
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FAET (Ex HL T MR AL BB ST 2, BT LA A B ST
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1 #HEE=E

1.1 #¥

Jurkat T MG B R K%+ EREERY
Fh L BEHWARAZIREYFEZERAF;
1L 8¢ (propidium iodide, PI) \ — B F AR ( dime-
thyl sulfoxide, DMSO) ./ F H {H H ML HE HK
( MTT) . TritonX-100 ,Rnase A 5 EDTA #JlJ § Sigma
/A ; Fluo4/AM, DiOC, (3) 1 Hoechst33342 11y
H 2% B Molecular Probes 7 7] ; RPMI-1640 3% 354
B&4E Ifn 75 (fetal bovine serum, FBS) \L-AE B . F
EX HBES5 B-HEIHEMA GibcoBRL A FH],
Fi 40 ¥ [ (FACSCalibur) 2}y 3€ [ Becton Dickinson
A FEIE 5 T BB RS O Nikon-TE2000-S,
1.2 @pmEFESs4a

Jurkat ZHHIRF TS AEROECOY 10% 54 1L 1E
) RPMI-1640 SEAHIRAH , 22 37 C ABUMEN
5% i CO, HIRBANE EHAMFFRBAER. HE
HEEBRARBEEES x10°/L, iA 6 FLATMIEFE
B, FHEFALAETRN 4 mL, 5333 R4 A BA H (&
FE &Y B4 512 50,100,200 mg/L) ; MTT 34
B, #% RN IR BE AN 4y 4 5 Bk, AN A B 96 FL
IS RE R, RinEsE .
1.3 MTT ;£#8 BA 3¢ Jurkat 4054 I AOMHIE

BA {EFA4HIff 24 .48 h J5 , &FLINA R EEA
MR R (R BIRE RN 0. 5 mg/mL) ,37 CHLI

F 4 h,B.0(250 g, 5 min) , 3 EHH L HIA 100 pL
DMSO ¥4 & , BEEX @ ARic T X T 570 nm
KRS FLRBOLE A E, T B S FLAMRKMAE KT
HE, MRERMHEE =[1 - (Agpg — Aong)/
(A — Aseng) 1 X 100%
1.4 Jurkat 48f[ Ca’* ], iREHRW

BA fEFI4EME 6.12 h 5, £ LN A Fluo4/AM
TR (LIRER 1 umol/L) ,IBAJE 37 C AR S
¥R 5% 19 CO, 3EFFFFBOLIBH 30 min, LS
Jfs PBS ¥k 2 ¥k (250 g, 5 min) ,200 uL PBS T&
1.5 Jurkat ZHFRR G EEEE (AW, ) AR

Fi DMSO ¥ DiOC, (3) ¥ fE AL 10 pmol/L (5%
FEW, W FRT PBS #BE AR 20 nmol/L B T4EH . BA
YEFS 24 h JFCELRME, LA 1 mL 4 C % PBS .0
(125 g, 5 min) YERAME 2 K, MMA 500 wL ELiFHY
THERESHM, BT 37 C/KBEH 15 min, FixXH
RaA
1.6 PIEAHT Jurkat ZHFAERATUATE(APO%)

AR CE T M T 1640 EHREFESF
BRIk, BA fEFS 48 h Ytk & 40 4050, PBS ¥E¥k 1
W (250 g, 5 min) , FKFRGBCH 70% ZBELE 4 C
FE% 30 min, 75 PBS Yk 40 2 ¥ (250 g, 5
min) ,PI Je¥X (50 mg/L PI A 3¥ 4 0.1% Triton
X-100.0. 1 mmol/L EDTA } 50 mg/L RNase A) B
Y5 30 min, FiF 40 M AR 447 40 8 R A5 R A
%,
1.7 “Hoechst33342/Pl e %k BB M BB T

MBS

BA fEFI4H g 48 h J5, & FLi0 A Hoechst33342
(RERKERS we/ml) ,BEJGE 37 C EHH
H 5% ) CO, ¥ 3RFPHOLIFE 10 min, fIA PI Jt
W (50 mg/L) ,IBS/GHNABE 15 min, PBS P ¥k 2
K,ER, EREBHMETIE,
1.8 MESWE%IT

KRERAG ¥R SPSS 10.0 for Win-
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dows FEATACEE, LAC I = FrifERE) (2 25) BOR, &
ZH 1 5 (8] R A One-way ANOVA 4347, BIEHAE L] B
b FRAEBCXT Student’s t-test #:56

2 &R

2.1 BA %} Jurkat £} TE R RAE

BA FJHA & Jurkat ZHAEE5E , H 2RI ERR
R(FL) , ARBEEWRE BAEAT , 41 HsE FE M
EYHERTHBYE ZRERKITER N (P <
0.01),

%1 Baicalin 3} Jurkat 4R 5N H =

(x£s, n=5)I%Im %
/h p(BA)/(mg - L")
50 100 200
12 3.36 +1.21 9+1.55 13+£1.92
24 10 £2.37 22+1.79 42 +£3.83
48 19+2.23 36 £3.29 61 £4.51

2.2 BA x} Jurkat [ Ca*" ], KB RIRAT
FEARFEWREE BA LA , Fluo4/AM Hi 5,
LS5 658 FE ( mean fluorescence intensity, MFI)
RFR[Ca™ ], WRE, [Ca®* ], YRE S POREBEE BUE
W, BB SR A Ca™" ) BN BER
FRIWAE 1) ,ZRARITFEN(P<0.01),

500 ( 1
450+ X‘Tﬁgéﬂ .
B 50 mg/LBA

400} B3 100 mg/LBA

£ 200 mg/LBA

350} D
300
250} N
2001
150
100 :

50 : . —
2h

MFI

[N

6h A 1
1) S48, P<0.01
&1 BA £ Jurkat 48 MR F]a (8] Xt
[Ca®* ] (%xs, n=5) W

2.3 BA X} Jurkat AR K EBEE R (AY, ) B
®m

DiOC, (3) B—FpEAG TS B, H 5 R bk

&R TR ERNAEEA, 5 AY, BFREA

DiOC, (3) AT HetEF [, MFI B, 7EA R E WK
BA YEFIZHMI 24 h J5 R BILORL AR i # B R T 3T
MR (P <0.01), B MFI B (LA 2) .

25000
20000

_ 15000 F

MF
(o

10 000

5000

0 . . . .
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1) SxfB4EE, P<0.01
B2 BA YEF Jurkat 400 24 h Xt £ A RE
BE(Z£s, n=5) K

2.4 BA X Jurkat HfERESH BB TR (APO%)
:0p-A10)

SEAFREWRE BA fERG , Jurkat 40 Bt 72 ¥ 4¢
REL¥#F7E S #A, 7€ DNA H 7 B B 3B 8 0 W —f5 (&
T, TR YR BT, S X R
HEREZR(P<0.01,A%K2),

®2 BA {E Jurkat 41 48 h FRMMAN S HR

BTE(xxs, n=5) %
p(BA)/(mg- L")
SH/RY MER4 % 0 o
Gy/C, 14.69+0.23 14.27£0.83  7.64+1.12%  2.91:0.41%
S 79.25+0.55 79.84+2.09 88.56+3.27" 96.05+3.59%
G/M 6.05+0.17 5.88+0.61 3.60+0.28® 1.05+0.11%
APO 3.84:0.35  16.81+0.39% 39.65+1.54% 53.4512.16”

1)P<0.05, 2)P <0.01 5xt M4 thH

2.5 BA 3 Jurkat AR AF RN

Hoechst33342 f 3% &of ffa B 58 38 9 4 L, Hx A 4
Ffi#% DNA 2 & R M A6, PL{TREET
PR SZ 1 AR, R AL DNA, RIGLL RN o6
R EAT AR OMRESEENZ — K
FBRE W E BA fEFH Jurkat 48 8 48 h J§, £ Hoe-
chest33342/PI 3t 0, % Y6 B 185 T W22, 100,200
mg/L BA Ab3RZH A] WA MO B 48 R R R B R
BERR , 4 Mo i 40 B Jo P S B e BUES 1) R
RORHEE ,200 mg/L BA Zb¥H4H B U4 55 58 1) 40 A 4
JupR4T 8 (18 3) ,50 mg/L BA b3 20 4030 5 % B
THEE5.



576 B R (B

®29%

A SHEAZH ;B 50 mg/L BA 4bFH4H;C; 100 mg/L BA 4bFE4 ;D 200 mg/L. BA 4bFRL 4042 Hoechst33342/P1 XYy , 75795 ¥ B A48 F W 2%

( x200),A,B,C 40 % UV & X, D 41 ) 488 nm % N

B3 BA {EJH 48 h g Jurkat 4L A 525 L

3 iTFig

MM T — M REA A mHER, R T
AR RE SETHBEAN Ead Rt FREY,
WUEZANEEMEREARE T SR ER
REL, T {5 b 988 40 MO 76 B0 b e BR ) R M B R 9 5
S TR B 5 U T B B A 1 4R FEHL R 4 41
BREEFMESSYRPEEEEWIEN, EF
X, BE AT A MRA T LI BEA, KB E AT
I R I R BRI R 2 30 e 25 4 HLAT 5 S s R A o
ToHITER, T HIE PO @E 1 5 25 /e R T 4l M
TRAFBTRET,

ABFTEE A2 T P00 R 25 9 1 ik 59 MTT
B, Mg BB XT Jurkat 20 B A G TR M 2, 45 SR 3R
B, 8517 AT B A Jurkat 40 ARG 5E , H BA )
B BRI . I A Al AR A A S
Jurkat ZUARIA TS, R AT RN G ], LTt
SRR AW, FEAR, MR B g B 7E S 1,
P TR BE LG v T v T I &, Ma 10 i
FH B Z (isoliquiritigenin) %5 A B 8 MGC803 4

HJAT, R BN, B [ Ca®* ], FHE fLk b ik
25 R R (S B T R 80 T 4 S A R A o i =k
7. BEFREMMAN—FMELRAGE, E5H
MR RS S B 4 TAXA M A7, 41
[Ca’ ], Al sh 4 o= % Kl s i £
B LR Ca™ ], 3 AT SRR AV, B
1%, FEAR AT, SR 3 L PR D
LRRBE AL (AY,) B TR, SO R AR E T
SRR SN A B B R AR S, K A A A R A% A
ToRHEan g 5 B v 46 \DNA Wi RS B2 6, — B
LRk B, W AR M TR RSB T A, FRE
B, —J7 T AZ R AR S B R 55 5 B 1 (ap-
oplosis-inducing factor, AIF) #1% caspase3; 55— @
SRBLARPI I A5 S 1 — BT, BRI [ Ca® " ], +5
LRI IA B DNA W3R, AR pLIR AW, RIFEIR , &%
W T ARG R, v A R LT S R T,
o7 P RE % Y6 448 Hoechst33342/P1 [6] Bt i 47
WEAAARA Y 38 1 296 WA BWE BA Xof i 40
M T i, B PO 5 IR B AR s, AL R
PR £ BA SRPR AR K 6, L R IETW 451, &
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BA(100 mg/L) At , X2\ EHHE
R BRR , £ 8RB YK BA (200 mg/L) 43
M4IME R AR TSR T, AT giE A B M
B/ AR NS

b BEHREW L Jurkat 4RHRINTE , E T A
NEEFHEANEREESHEEFAT  FEENR
M BER, A RF B R RO EZ Y E R
HEFMEEARE T —E LK E.
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