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HBEEMKEEMEXUETEES HL-60.K562
4 AR A - B 3t Fas.FasL Ri& @0

Mk, & M,k B, REL KEHR
(FEARBRHRER 210 ER PENHEM.IT KE 116021)

AN EBN HiTHBEX (PSO) MEEEME (PUVA) RiL¥EFE (UVA) S AR MK AR HL-60,
K562 TR %t Fas . FasL ZEMEM . A% L HL-60.K562 MM AHRMN R, UARAT-R @& T ARSNSLE
MW ELL R Fas. FasL E£E . BAKTEHFEIRMER, MR PSO MEK K 360 nm & UVA 3 AB LR
FREFACHEBURRIERRR HXAZERFEMNEHATRIT2LE. R PSO.UVA R R
PUVA ¥ S HL-60.K562 AR R £ W1, PUVA REFBERTHAE. SR TUESL PUVA LHSH
HL-60.K562 AHi @AW AT NAB MW A%EE. PSO.UVA B4 Rk PUVA #7] tif HL-60.K562 414
Fas E X . BAKFHFEL, Till FasL #ER . FAKEHRE.PUVA HERBERTHHE. & PUVA
%S A Mm% HL-60.K562 RA BT . /AR T PSO & UVA B . PUVA #% HL-60.K562 MBEAT NS
BZ—X LMK Fas £ERKKF, T FasL BEFRKFE.

X AEIEE; KEEIIEL: HL-60 4888 K562 41/6; W 1-; Fas; FasL

I E 4 %S .R286.91 XRRIFING A MM B 0253 -2670(2008)10 -1521 -04

Effects of PUVA on apoptosis and expression of Fas and FasL in HL-60 and K562 cells
CHEN Nan-nan, XIANG Yang, ZHANG Li, ZHANG De-jie, HUANG Shi-lin
(Department of Traditional Chinese Medicine and Hematology, 210" Hospital of PLA, Dalian 116021, China)
Abstract: Objective To explore the effects of psoralen (PSO) and long wave ultraviolet A (UVA)
[PSO+UVA (PUVA)] on apoptosis and expression of Fas and FasL in HL-60 and K562 leukemia cells.
Methods The HL-60 and K562 cells were taken as the study objects and their apoptosis ratios,
ultrastructure changes, and the expression of Fas and FasL were detected in order to observe the effects of
PSO extracted from Chinese medicine and UVA of wave length 360 nm on human leukemia cells. The
factorial design and analysis of variance were used to analyze the interaction among the factors. Results
PSO, UVA, and PUVA all induced the apoptosis and the effects of PUVA were stronger than those by
the other two. After HL-60 and K562 cells had been treated with PUVA, they all showed obvious
ultrastructure change about apoptosis observed under the electron microscope. PSO, UVA, and PUVA all
increased the expression of Fas gene and protein and decreased the expression of FasL gene and protein,
the effects of PUVA were stronger than those by the other two. Conclusion PUVA could induce the
apoptosis of HL-60 and K562 cells and the effects are the strongest. One of the pathway of PUVA to
induce apoptosis is to upregulate the expression of Fas gene and downregulate that of FasL gene.
Key words: psoralen (PSO); long wave ultravidtet A; HL-60 cells; K562 cells; apoptosis; Fas; FasL

HEIER (psoralen, PSO) R XHHE AT DNA B ELHHS, 4 DNA X448
}8 Psoralea corylifolia L. MFFHRFERSZ—~, HREEER, ATMMEH T DNA B4R, b,
REMEISREYR. PSO X5 AF —F T hE PSO W5 RNA 894 iR . 45 MR 0 75 vk DL B AR B
EHYL,HPSO AEESE. SKBEENSR RETUFEEEE. AXRAEMFIEFRRY PSO
(ultraviolet A, UVA) B4t A2 EEYSB  URFAREKE PSO ¥ KA 360 nm, R F M4
REARHEME,EFEKS DNA RSB NEAHE  BTEE UVA XBIEMTF HL-60.K562 41/, E
RS DNA SURGEME E SRR B DNA WA MR ¥ HL-60.K562 4 M7 #h B I8 K m
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K BENRRAEFE PUVA) BRATHER;
HETHEARERSENWHRE REER PCR X
NABHEEARRE Fas, FasL EEE . BAKFHN
FERHR, UFIT PUVA 3% HL-60.K562 41
BRRTCERAERIMERRR.

1 HME5H%

L1 itk A\RHEKEARALKR-M2 B
HL-60 41 M. AL B M K562 g K EER X
FHEM,

1.2 HEEEFERM:PSO (AELSH 98.5%, &
BWKE 10mg/2mL) BREBRTKERKBRILF
M EEPRRAEE. RPMI-1640 R KN
Gibco & NF M FERMMNTNEFEYH R IEL
A=, Trizol 3%£E Gibco BRL A& =M. Fas.
FasL EEZRSAFEW B PILKEXIREERBE
BRAaE . BPLA Fas (CD95) . FasL (CD95L) B ik
HitkREE CALTAG LRE™FH,

1.3 USRS AAARNUWEXERNREER
¥ AR L,GLY-10 B & F I B F @RI B HRM
HTESTREA R B4 ,DA7600 B % & & PCR
BB FILREZIREERBERAA.

1.4 M. HL-60.K562 MM EMIERTFT Y
10% /M ILIE K RPMI-1640 EHE (SHMK X
BX 0.025 U/mL) #,F 37 C.5% CO.MMBIE
BREPHETEEERE.

1.5 WAMEANE PUVA 24 h J§ HL-60,.K562
MR BT R BIKE R 4.0X10°/mL, & F 5t
W4 KB 6 HL-60.K562 A 5 mL, 4 8l im A
PSO 0.5.10.,20,40 pL, f# 78 R Bk & P A& R
BwESHA 0.10.20,40,80 pg/mL, AR E K
BIH, 7% GLY-10 A B F B FLHERITN A=
360nm) ERL 1 J/m* B BHBHLRS, B
|4 #% 0.5 min, ABEEELRAFRLELEIESR
24 h J5, 4% 5.0X 1041/, f§ PBS K, F £
W, IA 100 pL BR4LPTRE (P B3, @R 30
min, JiI A PBS 400 L, E§L& M, 3 B Multicycle
KA@M ARATE 4R,

1.6 BHBENRARBUEH . WERER
5.0X10°/mL,% PUVA (PSO 80 pg/mL,UVA 5
min) 43 24 h # HL-60, K562 41 10 mL, fi
PBS HEEFW, B A 2.0 mL B.0%,2 000 r/min B
AL 3min, F LH  BHEMA 2.5% R_E2mL,4 C
KEHE2h UL, BRENR G, REREE, K
®BKBE.GE, GEBEY N EHEENE.

1.7 #¥EE PCR #iR% M PUVA 4 h J§ HL-
60.K562 # il Fas.FasL EHE EEHMR: (LA
RNA $#£8, %[ Trizol —# %R mRNA, # B
F&BBEEE, (2)  DNA S . ENEZRESRE:
5X W% F buffer 4 pL (& Mg?* 4 mmol/L), # ¥
%8 (200 U/pL) 1 pL,dNTPs (10 mmol/L) 0.5
pL, E¥5|9 0.4 uL, F# 5|9 0.4 pL,DEPC X
9.7 uL,RNA #iR 4 pL, S4B 20 pL; KR &4
37 'C.1h,95 C.3 min, (3) # cDNA #%F PCR §
W, R Rk R 5X ER PCR buffer 10 pL (&
Mg?* 2 mmol/L),Taq & (3 U/pL) 1 pL,Fas B
FasL #3519 1.0 uL, TH5IY 1.0 pL, & AR
FHHH 1.0 pl GF: £ . THSIY HREWARES
3% 10 pmol/L),dNTP 1 pL,ddH,0 30 gL,cDNA
AR 5 L, B 50 pL; Rt & N E B RRE
B 2X10%,2X107,2X10°,2X10°,.2X 10' % E # &,
AR R RS 5,72 DA7T600 B3 ¥ PCR {U#
T4 ¥ R B % #:93 C.2 min, 93 C.1 min,
55 'C.1 min,3£ 40 MER. () REEREHITHE
NEDTECRER BELBRABLEHRE
RNA # Fas.FasL i mRNA # 0%, k. F#549
R & B 5T, H-FAS,  #31 ¥ 5-GGG-
CATCTGGACCCTCCTA-3'; F ¥ 8l #: 5'-GGC-
ATTAACACTTTTGGACGATAA-3'; 4§ 4t 5'-
FAM-CTCTGGTTCTTACGTCGTTTGCTAGT-
AMRA-3', H-FASL, k ## 5| 4. 5-CAGTCCA-
CCCCCTGAAAAA-3'; F # 5l #: 5'-CTTGA-
GTTGGACTTGCCTGTTAA-3'; # 4t 5'-FAM-
AGGAGCTGAGGAAAGTGGCCCATAMRA-3',
1.8 HAMEARE PUVA 24 h J§ HL-60.K562
41 M Fas.FasL B REH R HE HL-60.K562
UM 1X10°4,PBS %%k 1 KEHF LHER. WA
FITC-Fas $itk 10 pL, BB E 20 min, fil 500 uL
PBS L #L& M Fas & H %k, Lk FITC-IgG1l #xf
B W 4B A Intraprep Reagent 1 100 pL, %
BRESYEZER (18~25 C) BHF 15 min, 1A 4 mL
PBS,300X g i T &L 5 min, fll A 100 pL
Intraprep Reagent 2 100 L, BRBSEZRBEH
5 min, il A PE #5iC#) Fas-L, 8B & 15 min, i
A 4 mL PBS,300Xg ZHE T &.L 5 min, % 1§
B ERMMKTF 500 L PBS &1, F HlE W FasL &
E ik, PE-IgGIR M.

1.9 GiH¥4B - FAELRERMEKAZELIAF
FR3IKEELR. HEREBU z+s FR, RAF
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EEH L5441 SPSS 11. 5 Zit k4317,

2 &8

2.1 PUVA %S HL-60.K562 i ET- WA .
RV AR W PUVA 24 h /5 HL-60.K562
ARHBE-R.ER B R, PSO.UVA Bt &
PUVA BRI E R M A ARA T RAK, 53 BA
(0 min, 0 pg/mL) L, BAHZHEE X (P
0.01); H PUVA M{EFEBE®RT PSO & UVA
(P<0.0D), 4R R%E 1.

2.2 BEHEETWE PUVA SHRBHEHE
WA ESEE T HL-60.K562 40 /g 4 040 ffd ik AR
BN RERG MR, TRER— R
TBEER TRLENMBER ERCFERERNE,
B3 g 68, 5 B3 B BE SR oA A B ok 48 L A
REMNETHRBRLRDAR—F T /ME, RE 1
(HL-60.K562 X} B4 Mk X4 000 £5£,PUVA &
BHANM K X1 500~2 500 & £),

2.3 WHKERPCR HAKMPUVA 4 h FHL-60,
K562 4} Fas .FasL EHRXHER - ZRRE2 M
3. PSO.UVA ,PUVA #7] Fi#Fas £HM %A, T
WFasL £E %K, APUVA EHER %,
1 PUVA {EM 24 h /5 HL-60.K562 4 BRAY
MEE (x+s, n=3)
Table 1 Apoptosis rate of HL-60 and K562 cells
treated with PUVA for 24 h (x+ts, n=3)

PO HL-60 RRBL%/Y% Ks62 ARAL%/Y%
/(g ml=1) 0 min 5 min 0 min § min
0 10.60£0.31 28.5340.05% * A8 11840.24 6.5140.20 * 8L

10 18.9040.06% * 29.17£0.38° =08

0
40
80

25.64£0.23° * 32.5640.04* * 88
26.19£1.21° * 33.3040.11* 88
26.94£0.26" * 37.7240.09" 88

1412011 * 7.9910.34° * 28
1.4720.05* * 9.2310.39* * 48
1.5240.12% * 11.9410.50° * A&
L73£0.04° * 17.8440.57° = 84

LMK L (0 min, 0 pg/mL) HH: ** P<0.01
5H#MMK 0 min AHHE: 24P<0.01 (FERAD
* * P<0. 01 vs corresponding control group (0 min, 0 pg/mL);

A4 P<0. 01 vs corresponding omin group, following tables are

‘ame

Bl1 PUVA |5 HL-60 # K562 HHERMEHNKT
Fig.1 Ultrastructure change of HL-60 and K562 after treated with PUVA
2 PUVA £ 4 h J§ HL-60.K562 4}l Fas mRNA fy%3E (x+s, n=3)
Table 2 Expression of Fas mRNA in HL-60 and K562 cells treated with PUVA for 4 h (x+s, n=3)

PSO HL-60 4}/ (¥ N ¥ .pg™") K562 4RM3/ (& 8 :pug™")
p/(pg » mL™1) 0 min 5 min 0 min 5 min
0 (8.4040.59) X103 (1.5040. 26) X 105* * 848 (2.9740. 42) X 104 (9.03+0.47) X105 * 84
10 (1.904£0.61) X 104" * (1.1540.13) X 108* =448 (2.27+40.33)X10%"* (6.834:0.40) X108 =88
20 (2.3740.47) X104~ (1. 6940. 32) X108 * 85 (4.89£0.48)X10%" * (1.3740.29) X 107* * 84
40 (5.8740.39) X 104" * (5.1540.15) X 108" =88 (8.144+0.59) X 108" * (1.54£0.10) X 107" * 28
80 (1.6240.36) X 105" * (7.8840. 38) X 108" * &4 (2.9740.14) X 107" * (5.9840.43) X 107" "84

®3 PUVA {Ef 4 h |5 HL-60.K562 4B FasL mRNA W%k (xLs, n=3)
Table 3 Expression of FasL mRNA in HL-60 and K562 cells treated with PUVA for 4 h (x+s, n=3)

PSO HL-60 488/ (¥ N :pg™") K562 gL/ (BN .pg™ D)
o/(pg » mL~1) 0 min 5 min 0 min 5 min
0 (8. 69+0. 44) X107 (2.64+0.31)X107* * 84 (2.2140.31) X108 (7.82+0.21) X 105" * 2848
10 (7.03+£0.47) X107** (1.58+0. 38) X 107" * 84 (1.5440.09) X 10%* * (4.3140.43)X105° * 88
20 (5. 684+0.47)X107* * (8.20+1.45) X108 =44 (7.144£0.49) X105 * (1.55+0.36) X 105" * 84
40 (5.1740.38) X 107* * (1. 64£0.40) X 10%* * &5 (5.79£0.16) X 105° * (3.4610.44) X104 * 04
80 (2.7140.29) X107 * (2.6140.33) X105 84 (5.3840.23) X 105" * (9.1530.49) X103 * 04
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2.4 FXMPAWE PUVA 24 h J§ HL-60,K562
MM Fas.FasL. BB &REH R .PSO.UVA.PUVA
U] L8 Fas BAMESE, T FasL EREE. B
PUVA i HEB¥. ZRAEK4 M5,
!4 PUVA £/ 24 h |5 HL-60.K562 478 Fas AN
”i& (xts, n=3)
Table 4 Expression of Fas protein in HL-60 and K562 cells
treated with PUVA for 24 h (x+s, n=3)
PSO HL-60 AK/% Ks62 A/ %
p/geml™?)  Omin 5 min 0 min 5 min
0 3.2940.39  18.0741.07* *AA 1L6742.00  28.3311.55% "84
10 9.7010.71° *23.9041.21° *AA 29.001.64% * 20.0311.69° * AL
20 10.83£1.01° *25.8341.06" * A4 33.100.95° ¢ 47.6310.70° A4

40 12.10£0.85° * 20.50£1.15° * 88 40.7711.88" * 69.67£2.39* =28
80 18.7341.22° *47.03£1.36" * 88 {4.1711.47° * 70.6311.52° " AL

!5 PUVA {EF 24 h 5 HL-60.K562 1B FasL AN
B3k (xts, n=3)
Table 5 Expression of FasL protein in HL-60 and K562
cells treated with PUVA for 24 h (x+s, n=3)

PSO HL-60 AR/ %  Ks62 AR/ %

olggonl=1)  Omin 5 min 0 min § min
0 $8.6741.75  33.9011.90% * AL 88174172 56.90+1.44 % * DA
10 58.4041.87 *19.1341.31* * A4 76.8310.31* * 56.7711.60° * AL
20 57574148 *18.5011.51* * A4 75.0042.52% * 56.6012.04° * LA

0 50.3341.69° *IT.53EL 4" " A8 552113170 M.133.77° 2 AL
80 3405173 *15.60£1.42° *OL  38.1310.93° ° 25.2710.67" * B4

3 Wig

PSO RAHMB . ALK IER, RN XR
A RBIE DT, B KR E A 320~360 nm KRS
MG, AT ¥ & PSO &Y 3h J7 %06, M T 4 38 K b e
RMEFEDKOER. AERRBRSBEKH 360
nm fJ GLY-10 R 5% & F M & ¥ 4 34 7 X M/
PSO ML BRA#TAE HARBLE. GETHE
WMERBEHTRM . 4HT,IEX PUVA X AR
PEAEM B A E mAR-M2 B HL-60 8. A 81
# Ks62 ARAHBHFESE TR, 7T LUIRHE
SOmBEARATR PUVA BERGAXAMRA
RegRz—., ZERTESNEREBR,PUVA
%S HL-60,K562 HMABARER LR/, 53R
4 (0 min, 0 pg/mL) M, AFEEEEER PSO
SRR RS UVA X HL-60.K562 [ Il #% 40 R
OB RANBER BRMMTEEE PSO &
BEFEHMM, UVA BT RGO EK TGN,

Fas/FasL REEEGAARBLEESPRER
EfEA™, HL-60.K562 4} Fas ByFi5T R,
FasL B %Kk M3%, % Fas KF FHZEMF Fas/
FasL 22 EFR A RE, A2 MW, W4
MM FasL %A Fas BRIEME T HEHH
REBLAMSEMEARSRIEERERAEL
WERATRYM, %tEk PCR HARMAR
B2R,PSO.UVA.PUVA #7] {8 Fas ZEM X
3%, T FasL 2#E %K, PUVA WERER¥
BRERIENHHHBEHBAH 100 LA ZE 10°,
K562 4ifl Fas ZE XX EN KB R AX RAM
10* = F Z 10", HL-60 418 FasL XA REE N K
B hx AR 10 FHZE 10°,K562 413 FasL %
&Rk N B BEHX RAN 1°TAE 10°, B
MR M RAEE A FRKE E#—P UL ERS
$.PUVA %% HL-60.K562 MM R LW HER
BBz T RER X Fas/FasL R4 M AR, @ L
8 Fas 3, Tl FasL ZEMESFARALT.
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