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[(FEE1 BW AR BLEETA BRI (NK) m M= A MR 40 M bk SW-1990 38 78 & A 2 48 49 % w0 , 5F
WITHTROERANS . FiE RAAZETHERNERRZBANK B, REREWG B4 E8EA T NK @58
B R SW-1990 29 it , w9 W 248 Rovk Ik ) 2 B4 & BEaF NK 29 I & Mg 8 SW-1990 2o it £ K 49 % vh 5 3% X e
FEAS A I B AR SW-1990 2m it & K B A A= 8 = M 0L SUBR L S B SR 3R M 2 R BLIRJE B-4 6 B T 5 . NK 4a Je 3 ik
B SW-1990 fm e 45 g A, B5R RJEA 1.25~10.00 pg/ml & -2 8515 A 48 h 5 . NK e &£ K ¥

) E 2R AR TR B AR (P<0. 05) ALK 38 Im B 40~80 pg/mL & . NK o i & K 7 4] F 42 2 JR 4L B % 3%
# (P<C0.05) ;3R & % 10~80 pg/mL ) B-4 & BF *F M Az & SW-1990 4m L & K A7 9 2 49 ) 48 A (P<C0. 05) ;3R £
10 pg/mL # B-2- & BEAE B J6 M SW-1990 Zm I 8 = 5 4 27. 1890 . 42 %4 P& 41 B AR IR & 41 9 3.3 Am (P<C0. 05) 53
%8 B4k SW-1990 2 oL B 49 £ 245 T S Mok 2 % 1.25 & 2.5 pg/mL 9 B4 8546 A 48 h J5 ,NK 2m i 3§ He i
J& SW-1990 2m JL 69 F 45 & B F & T xR (P<<0.05), B4 1.25 pg/mL Bk & &% (76.3%); % B-5 & 8Lk B
KT 5 pg/mL, NK 20 it 45 F R E GG MBI TR, &t RS BASHAIEEH NK @ 55t Wiz &
SW-1990 an L &4 & 45 5 71 .
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Effects of the human Natural Killer (NK) cells on pancreatic cancer cell lines SW-1990 treated byp-sitosterol CHENG
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[ Abstract] Objective

creatic cancer cell line SW-1990,and to discuss the possible mechanism of action. Methods

To investigate the effects of B-sitosterol on the proliferation of NK cells and human pan-
The NK cells were cul-
tured in special culture established by our laboratory. After culturing the NK cells and SW-1990 cell line with differ-
ent concentrations of f-sitosterol,the effect of -sitosterol on growth of NK cells and SW-1990 cell line was detected
by MTT assay,cell cycle and apoptosis of SW-1990 cell line were analyzed by Flow Cytometry(FCM). In addition,
the cytotoxic activity of NK cells in SW-1990 cell line induced by B-sitosterol in different concentrations was evaluated
with LDH method. Results  After culturing with 1. 25 to 10 pg/mL of B-sitosterol for 48 hours, the growth inhibition
rate of NK cells was minus, decreased significantly compared with the control group (P<C0. 05),when the concentra-
tion of B-sitosterol was increased to 40 —80 pg/mL, the growth inhibition rate of NK cells increased significantly
compared with the control group (P<C0.05). 10~80 pug/mL of B-sitosterol can significant inhibit the growth of SW-
1990(P<C0. 05) ,apoptosis rate of SW-1990 cell line was 27. 18 % when p-sitosterol was 10 pg/mL,increased signifi-
Cell cycle of SW-1990 was ar-

rested in S-phase induced by B-sitosterol. After culturing with 1. 25 and 2.5 pg/mL of B-sitosterol for 48 hours, the

cantly compared with the control group and the low concentration group (P<C0. 05).

cytotoxic activity of NK cells on SW-1990 increased significantly when compared with the control group (P<0. 05),
and reached a peak (76.3%) in 1. 25 pug/mL. When the concentration of B-sitosterol above 5 pg/mL, the cytotoxic

activity of NK cells decreased with increasing drug concentration. Conclusion The B-sitosterol could strengthen the

cytotoxicity of NK cells against human pancreatic cancer cells SW-1990.
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AT AR B 5 R T IR AL 10 36 7 o G B IO A9 B 36 AR RESUEN3AN EINE E N N =

A58

[

-+

%— .

FUR S R A0 A 2R K

TRBENEE R . WA PR R SRS P B AT S S AT IR
I N o B A AR S I B . A B R A W S 2 AR
N - BAEWZERENAEIMIAE., EHFRARRIE. S

A

A BIAESE . E-mail: feisj1031@yahoo. com. cn,

A MR o AT R B B4 R T T o L A
R IR N RO R R R = e T R I DO R N
BT S 2 46 HF 728 UG L 45 0 i 45 07 T TG Jl B 88 A7 1 1y i



BREFHER2012F12A%9EE 24 H

Lab Med Clin, December 2012, Vol. 9, No. 24 « 3079 -

EARD . SOAR PRI B-28 8 BEAE B 28 4% 05 (NKO 41 g 4% 15 )i
MR SW-1990 48 M AE I v 1 82w #4790 6 F 98 S I IR IR 9T
o it 9 4 AR S %

1 #R5FZE

L1 BB B2 6 i (A i > 98 %0, A SE I 58 il 45 ) s SW-1990
N B B d 200 Pk (vl LR 2 e 96 A0 L A ) 2 R 5 0T AR 3
RAARAE) s RPMI 1640 Jif 4 1L 3 (Gibeo 23 A 5 10 Y A 0 e i
(MTT) . ZH R (DMSO) (Sigma 2 ) 5 FL R i & i ik 77 &
CH A3 I R 12 Wil dt bk =X D 5 TL-2 ik R TT R A= 9
) s FITC F PCP A3 9c 9 it A CD3, FITC #5 i i 5t A
CD16/CD56, PE fric iyt A CD3 Hr ik 350 A br M BEEHEY .
Encore H 3l 4 4643 B A (A6 5% & W 58 B AR A B2 WD 5 i 204
M43 A7 A (BECTONDICKINSON 23 &1 5 % 3K 40 g 43 73 B 3k 44
Hy CellQuest, BEASFRA 43 BT 41 M B0 K T 805 T 1X 10" 5|
CO, 37 %6 (Herscuas 2~ &) . 8 B I 4% (2 F Wilovert 2
A]),ST-360 AR ( LRI ARG A RAFD %,

1.2 Kk

1.2.1 A NK @R FRmsE SRAE@RHE A SN I’ 100
mL, LA & pH 7. 4 BERR £h 2% vl i (PBS) , 4 41 il i 2 4% 24
fitl (PBMC) £ I J& i Ak B 48 A 43 B W, LA 2 000 r/min &0
15 min, gL PBMC, A= 3 Eh /K PE % 3 36 (1 500 r/min &[>, 10
AYBR/UO A NK 41 % B 3R (& 102 i 4R 1L v . 2
mmol/L 2 Bz EE g .20 mmol/L # iR 1k 2% v ik (HEPES) | 4§
XU 4t B FC A 5 X 10° /L i 4t i B, B T 75 om”® 48 Jifd %
FEMH L 37 C 5% CO, K FRH 1537 L W K i - IR & 40 e
BREE 1X10° /L, 158 ] B fdf 48] B B 48 NK 48
MITE 25 e A KA B . W B 3% 10 d A4 I BE 291 g 308 47 40 i 35 i
i 2 0 ARG W00 R R G 23

1.2.2 AJBERJEE SW-1990 40 77 MO Hh BOBE i 78 40
Bk SW-1990 F 37 COKIRAEE I, B & 10 %0/ I i RP-
MI-1640 853520 H . T 37 'C 5% CO, F AT 1 55 5% . BUOW 5t
A 1 TG R 4 i AT A G

1.2.3 MTT &I p-4+ 8 BEXT NK 40 id Ffi SW-1990 4 Jiid 4=
Kpsm  BUEE 5% 10 d 9 NK 41 f A oA £ 8 59 SW-1990
YA AL 4> 10° /mL, 3l He R T 96 fLAR . 4L 0. 2 mL,
F 37 C.5% CO, ¥FM P 538,24 h G IMA -7 BE (& Hk
B4 5319 0. 15,0, 3,0. 6,1, 25,2.5,5,10,20,40,80 pg/mL),
WY xR e s adl, A 5 ANEAL. 885k
48 h Jg @ FLm A MTT 20 pL.4 h 53 B3 . A 150 pL
DMSO, 5 429& % 10 min, ff HTTE 77 ¥ 58 40 i B AR AL 492
nm A0 5 &AL OG R CADE SR 08 5 ) i 3153 40 i 2
A FE A A I R 2, AR KR S OO =[G
BMA-FAAND— R A-FH D]/ IR A-—FH A X
100% ., MALHER 3 WK BTHHE.

12,4 JaECH A (FCVD & I B4 HS B4 B IR e SW-1990
28 6L ) 9 T R R A R SR X AR KB SW-1990 4 Jif L)
AL 1X10° A0 F 6 fLAR . LW/, BAH K 3 ME AL, 5%
B 20 43 SN AN ) e BE Y B-45 B B CREAE MUTT A6 &5 2R 1k 45
ik B AU S 0.3.1.25.5.10 pg/mL) , [F] B3R 4 1R
. PSR 24 h 5 IR AL 40, PBS 5 4l il 2% B 1 X
10° /mL, BCH A0 M &% 0. 1 mL,1 500 r/min, .0 5 min, 70 %
O  RRIR Y PBS Y% 3 K, IR Y% S 800 r/min,
B0 2~3 min % FiER. WA PTH 1 mL(AEFRERIK 129. 6
mL,PI 100 pg. RNA i 2 mg, Triton-X-100 1 mL, #i # iR &

200 mg, iAW zE /K E 200 mL) .4 C#EYL 5 30 min, FCM ¥
WL E B A B 488 nm &b W £ 58 S0, B A HE A 4
10 000440 ift . R AL AT 3 b, BOF- 3 1E .

1.2.5  FLER M A A (LDH) B0k A I NK 21 M X SW-1990
AU R 4R RS # S g LDH Bk A7 .
HeE AR 10 d (9 NK 4i i Bie B 4 X 10° /mL, A 6 L 41 il 1% 57
MR BEAL 3 mLL A R 4 B Y -4 (5 I (VR B 0. 15,
0.3.0.6.,1.25,2.5.5.10.20.40,80 pg/mL) , [a] i} 5 %F & 4,
ghL i S 48 h J5 AR NK 4, %% 2 3K LA 4 < 10° /mL 1
20 6 Sk Y A 0 200 I 5 WA X A A BT T SW-1990 40 Jif Uk ¥ 2
WG B 4 X 10° /mLL it 20 i 2208y S 40 L SE AP LG 10 ¢ 1,
500 r/min. B0 3 min, & 37 C.5%CO, RHEMPHE 5 h 5
PR A7 2L 1 500 r/min #.0> 10 min., 4 F3E W H
LDH 350 & 4 vd B A5 SR B2 AE , ST 40 J 13 4R 8 21 B0 4 i
KB, RO 40 B SR B AL, S 2l . 2 5 AN . T
A 37 C.5%CO, ¥FHA P 4 h, BB S M, 1 500 v/
min 5.0 10 min, 05 LW . # Encore 2 H 3l 4 6 5 H1 X
340nm KT I WG (A . RGE M (0 = (A LK
2H— A ROV A0 B AR R / CA BB M e BT — A B A
JE SRR AL X 10026, ARG TN AE A F A 3 0 L BT 34 .
1.3 Giitesab s A BES Ll 745 £, R SPSS16. 0
Gt TR AT AT . KB K HE «=0. 05, P<C0. 05 N R

AZit 2R L,
2 5 R

2.1 NK 4B EE M Mmai e PBMC 78 NK 41 g 5%
FrAErh i 5% 24 h RIA] DL BE AR .48 h JE AR FFIRAE K. 10 d
JE AT WK P SR JE A B A G BE A KA. KR 10 d /Y NK 41
TR AT H A0 PG Y 0 (Bl X e ) &2 BLR 250 i B A2 o 10~16
pen BTG S (B TE S IR AN RN TR 35 . 200 0LA% s 57, A9 15O
R ERIR I SAR N RN C - N o - . A Y
EBR IR O A WA E RS AR B,
W B SR rE K E PR KRN 0. 1~0. 7 pm, 3K
AR — ., FCM K il 25 5 878, 55 97 19 NK 48 Jifd CD3~

CD16" CD56 " fHIEHHy 68.6% (& 1.

2%

A FIESMEEENE (200X)
1 % 10dE NKEBEES

B. MR AHRRRE (400%)

2.2 B4 HEEEXT NK 403 AR AR s SW-1990 4 it A= 4 i 52 1

MU 1.25~10 pg/mL 1 B-A ESEEVEH 48 h J5 . NK 4
i A KT i 2R O 6 50, A R A I B IR (P <C0. 05) L 4R R Ik
W REVE LAY -4 55 A AR A 12 NK 200 0 394 77 5 1HL ik JF 1 i 5]
40~80 pg/mL J5 NK 40 i 2E < 30 il 28 4 % PR 41 25 1
(P=<C0.05), 42 /R BL ok & 19 -7 £ B Xt NK 40 i B A 2% i 1
FH s A v B 1Y -8 650 VR G NI 40 i A 4 30 ] 3R 5 % AR
HBEZRIGI ¥ L (P>0.05), WIEHR 0.15~5.00 pg/
mL [y B-7F S BEAE T 48 h )5, E AR 9 SW-1990 2 M i 4 4 41
il 26 5 0 AL L3 22 F R G 1T 2= B X (P>>0. 05) 5 Tl ik & 2R
10~80 pg/mL [ 3-% S BEAE HIG , AR I SW-1990 4il iy A4 K
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0 B 5 0 BE2H B (P<<0. 05), HLBE % B4 & Bk i
B T8 I R R g SW-1990 41 g 1 A K Il Rz i BT, &
SPSS16. 0 FH G143 47 . 8-4 H§ Bt vk B2 5 JB i SW-1990 4l i
Az A 2 5 IE A 36 (P<C0. 05)

2.3 B4 H R R SW-1990 40 A B R T Y
B-A 5§ B4 BITE 0. 3.1 25.5pg/mL ¥R JE B, 5 % 41 L 55,
JigE SW-1990 4 il I8 1= %, 22 R LG 12 - L (P>>0. 05) 5 8-
BB A 10 pg/mL W, BRARSE SW-1990 20 i 4 T A4 %)
WRZH BB (27, 18 %511 19.54 %, P<<0. 05, W3 1) BRR
R (10 pg/ml) Y B-4 5 5 RE A8 12 2 [ I e SW-1990 4 Jifs
. J8h .- B BBy 10 pg/ml B, S U140 i L 471 e %
JECZE BH 2 18 0 (P<Z0. 05) , T JH: Al v 8 2 55 % B2 L 3¢, S T 4
M B 25 R TC S T2 B L (P>0. 05) , F W& B W B (10 pg/
mL) (13-4 H§ B AR 02 4 6 i SW-1990 41 ity J] HA BEL W T S 1A
(£ 2,

F1 FERE FHEEXRERE SW-1990 HA
BTHEMm(n=9,715)

B4 5 BV

(/L) 1Y BER AT RTRCOD
0Ok FE 4D 32604315.3  637466.1 19.54+1.6
0.3 33294326.1  657453.5 19.74+1.9
1.25 3366£297.8  6694:49.8 19.88+1.3
5 3370£229.4  675469.3 20.03%1.5
10 3458+345.6  940476.2 27.184+1.7*

T 5 X 2 Lp %, ~ P<<0. 05,

R 2 TREKE p-A & Bz xR IR E A SW-1990
M EBHE M (n=9,7Ls)

B4 (S e . . N o
Gl G2 S G2/Gl1

(,ug/mL)

O HRAD) 39.6343.6  0.0540.01  60.3246.1  2.2140.03
0.3 35.234+3.5  0.4840.04  64.2946.2  2.3340.02
1.25 26.4042.6  1.9540.02  71.65+6.8  2.5240.02
5 24,9424  2.0740.02  72.99£6.9  2.6440.03
10 14.90+1.6  2.5240.03  82.5947.3%  3.05+0.03

TE 5% P2 b4, © P<<0. 05,

2.4 B W EEXT NK 40 5% 1 SW-1990 4R iG MEmIs2m ok
B 1,25 J 2. 50 pg/mL (¥ B4 S EE/E 48 h )5, NK 41 i
X J B SW-1990 41 Jig 114 4% 45 1 M B B 19 5, 3 B 3 i T X
M4 (P<<0.05), FLYE 1. 25 pg/mL ¥ B I 3 i 525 06 (76. 3%0) 5
MVRIE R T 5 pg/ml 0, B 259 W B 0 355, NK 20 ffg % B
figes SW-1990 il 1 4% 17 375 14 32 7 T e
3 it ®

AT -4 BB SR AE SR ) . Sk AEZ N 2R 2
JEREY . XA IZRLT A SR LR R P K &5 Bk, 2 4
B R BONREE T 25, 2R R T VAR B
2, FLA T AR A7 35 00 98 R0 I AR L R BR G W 0 Bkt .
B S T 2 B A 3 A A I B B BRI R R
AR K A 2 VR R PR R I I R
P %S . Rathee 55 HF 58 & 8L, M b 2 43 B 1 B-
23 45 WA AR E B A0 B B AR . Baskar S5 IE B4 S
A7 IR AR BT AL, S T AR 1L 2- B S

KERW R E . TG A B R . 8-4 8 IRl i c-mye
$E R PR MCF-7 F1 A549 41 A1 40 A6 &) 3, (58 40 A R 7F G2/
M M IR E A I A YA T RS B AT O B S EE B OR 1
FAALE % 4 25 T 53 45 SR A 45« X 400 O A6 04 7 T 75 5 P o 40 i
P15 WA AR 5 5 TR AR R S R G AN R G
TR . Hsu 2800 38 % B, O A R i B B 4R LAY B8
S B 2 2 3 Ao LV A0 A ) A3 5 0 O T ) R
AS49 21 i Y 3 5

B BTE AT -4 (8 Mt 1 B 90 K 22 48 v A 8 00 L 4 W 0 A5
TR T % O 9 T 100 2 3 AR 20 O SOXE -4 154 T Tk it 88
I 3% 5 L 0R T LA e NK 40 Aok HR A5 08 F R R 64T T A0
BT . ARSI B4 8 B4 SR T NK 4 i g R 95
SW-1990 ZH it , MTT 46 0 %% PR . ¥k B /E 10~ 80 pug/mlL B B-
A 1 B RE AT RICH B IR R SW-1990 40 Ji A4 1 4, 107 X NK 28
it 8 7 D) R R 1) 9 45 /R T R B 1. 25~10. 00 pg/mL
B4 S WEAE A 3E NK 40 Ffg 38 58 . Wk B2 2 40 J% 80 pg/mL 1) B-%¢
HS B AE A ) NK 40 i 4% 5 .

AR NK G I w] 5 8 43 0 22 0 48 i TR, R 3808 4 S
RE LA M B EE A 5 S 0 M A FH . NK 40 i DX Al L o v A O s
JIe 98 4t 6L TT A 30 A SR BT IR B A PR ARSI v VR R
10 pg/mL i B-48 & BEAE I T e IR i SW-1990 4 24 h J5, S
WA LB 82. 59 %, 5 X BRAL b g 3 3 L B R T B
SW-1990 4t il 3= 24 BH iy 76 S J1 . DT 5% o 240 e S 300 k72

AR I3 25 0] LR B4 (5 I A i 2 vk B 3 LR A
AR A% A HE NK 41 i (1 3 5, 77 B BE 9% 32 = NK 48 i % e i 98
SW-1990 4l i) A4 1 16 M. MR EE R 1. 25 pe/mL 1 -4 i B
YE] 48 h JG NK 4l iy A 05 16 P i . KT 1. 25 pg/mL B,
IS 1 PR 2R R e, BT B S X NK 48 i 7R A
WE RS, it — LR AL T KR

A B4 B EEE T ONK 4l i, 25 3R BoR . B4
HS B RE 9 A e R N4 i 0 e i g SW-1990 4 it 1% 4% 15 fig
J1 HALHI T e 5 B &5 A2 2F NK 40 At 3% 8 . BEL A 6 A 98
SW-1990 4t i J&1 351 075 5 4t ML 040 1 56, Oy B-4 B8 I A 4l B VA
Y7 T 9 1 N DR L R R A T — s IR S Al . EUR L B4
Tt 1 5 NK 48 il 2% 097 08 P 19 3 A2 S 40 ol Jge g SW-1990 44 fif
ST AL #E— B AR

&% ik
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