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[ =] Be CirsL1, 25(0H),D, aJLLES HL-60 2 ) A2 AR AN A4k , (B R J2 22 b 2 s 45 i
iE A B 250k o 12 S5 0 U R (CA) BRG 1, 25(OH) , Dy WFFEXF HL-60 20 i 534k 1 52 Wi B 5 | ke 4 1 P9 1
PR (ROS) AT R0 M N 45 88 ik B ks . ik WU, 1,25(0H), D, BRI & 57 Fi Ak ¥ HL-60 4
Ji, 3532 S 21 A% X BRI EE 1,25 (OH) , Dy (1 nmol/L) 4 | SR HERRAL s k5 AL BEZH (10 wmol/ L [ HER I
1 nmol/L 1,25(0H),D, ) ;@i & 1,25( OH),D; (100 nmol/L) £H , %24 h Y5 1 ¥, 3@ 4 DU Mk 5 i (MTT) 3k W0 %€
ARG, 3 72 hy WARAR S 72 h ) HL-60 40, 38 3 57 i i W 4 IR 25, AT =2t B A (FCMD) 45 AN [+
Ak Y2 240 0 R B A M 4 A AR e CD14 (935K, ROS FIAH NS & ke . 53R 72 h 5 B G Ak #4H HIL-60
YA s ) B L, 4R A8 W] 1 240 ] (Ab = 0.560 £0.020; P <0.01) , 41T 25 BB HUAFLAZ 40 HUAFAE
CD14 (3RiE% T (57.62% ;P <0.01) ,G0/Gl HIZHfil B EHE 2, ROS /KT R (52.67 £10.76) % ,P <0.01];
I56A A B 2ZH 20 PN 5 5 /KT T 25 0 B A A 22 7 JE 8 M (115, 64 £17. 74 nmol/L, P >0.05) fA 5= iREE 1,
25(OH),D; AAH LA P55 28 T KF I T RE(P <0.01) , #5i8  FRBEER AT 1,25(OH), D, X HL-60 4fifif1
Hi75 S04k S HL-60 41 MudS 5 /e FH , 4n MBI T GO/ G B, 41 i P9 3 1 S8 /K S BRA, 3 nl B 5 4N i 5 5
SRR DG, HiX —BR A Ve I s dl N A B 1K [ hELHRILRZE,2008,10(1) :55 -59]
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Enhancement of differentiation induction of HL-60 cells by 1,25-dihydroxyvitamin
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Abstract; Objective 1, 25-dihydroxyvitamin D;[1, 25(0OH),D; ] is a potent inducer of differentiation in myeloid
leukemia cells, but its clinical use is limited due to its hypercalcaemic effect and resistance. Carnosic acid is a plant-
derived polyphenol food preservative with chemoprotective effects against carcinogens. Recent research has shown that
carnosic acid potentiates the effects of 1, 25( OH),D, on differentiation of human leukemia cells. This study examined the
effects of 1, 25(OH),D; in combination with carnosic acid on monocytic differentiation as well as intracellular reactive
oxygen species (ROS) and Ca’* levels in human leukemia HL-60 cells. Methods HL-60 cells were randomly treated
with 1 nmol/L 1, 25(0H),D,, 100 nmol/L 1, 25(0H),D;, 10 wmol/L carnosic acid, a combination of 1 nmol/L 1, 25
(OH),D, and 10 wmol/L carnosic acid or placebo. Cell growth was observed by MTT assay for 72 hrs at an interval of 24
hrs. Cells were harvested after 72 hrs of culture. Morphologic features of the cells were observed by microscopy. Flow
cytometry was used to detect cell cycle, monoeytic differentiation marker CD14 expression, and intracellular ROS and Ca**
levels. Results A combination of 1 nmol/L 1,25(0H),D; and 10 wmol/L carnosic acid resulted in greater proliferation
inhibition (Ab; 0.560 +0.020 vs 1.482 +0.327; P <0.01), mature monocytic features, GO /G1 cell arrest, higher
CD14 expression (57.62 + 0.817% vs 2.76 £0.828% ; P <0.01), lower intracellular ROS levels (52.67 +10.76%
vs 86.46 £40.52% ; P <0.01) and similar intracellular Ca’* levels in HL-60 cells when compared with the placebo
group. The ability of a combination of 1 nmol/L 1,25(OH),D; and 10 wmol/L carnosic acid to inhibit the proliferation
and induce the differentiation of HL-60 cells was similar to that of 100 nmol/L 1,25( OH),D;, while the intracellular Ca®*
level (115.64 +17.74 nmol/L vs 185.75 + 27.38 nmol/L) was significantly lower than that in the 100 nmol/L 1,25
(OH),D, group. Conclusions Low concentration of 1,25( OH),D, combined with 10 wmol/L carnosic acid can produce

enhanced differentiation, proliferation inhibition and antioxidant effects of HL-60 cells. The combination of the two inducers

[ Wi H 3112007 - 03 - 24 [ & 18] [ 3112007 - 05 - 08
[EE A MESEEL, Lo, EATER . FEX07 1 - 03K R G

- 55 .



5510 B35 1 1)
2008 4E2

W E % &L &

Chin J Contemp Pediatr

Vol. 10 No. 1
Feb. 2008

. . 2
dose not increases intracellular Ca™* levels.
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1, 25(OH) , Dy AMUA 4EFFIAR NS B i, i
FA I AN A0 40 0 A 83 L i i
PRI 35 A % S 6 35 45 S A, 0wk 2 PR B 1
e N R 7 S f = W v (B P NS P s
KAEHA 1, 25(O0H),D, AT LLES: HL-60 \NB4 254 ff]
1] R B 0 I 1) AL, 400 7 40 i P 64 9 DALt
1, 25(OH), Dy B2k H R LA M 55 —Fh A BT i 19
iR 20 MO % S AL o BIFSE e BRS A 25 e 5 o
JHRTD 1, 25 (OH ), Dy B3 5, 42 = fif 733 240 Mt
X1, 25(0H),D; FRUERKE" .

g -a IR NN e G Rk R =7 T
458 1, 25(OH), Dy XoF [ L9 200 S 2R 9 43 AL R e 8
FHAVEF, INZ WS LW AUK KA R e PR, F
ALTZ4E, RUB IR (CA) N —Fh A 2K 25 7 SR B
WY, AR B & IR AL S 203 ) 7
S L 20 LT T — R Rk B A
CA 15 1,25(OH), D, 174 My Fi T4 20 i 13 15 B
TERY e BLE A THE BT 7 A B2 A B R0, 2%
W54 1,25 (OH), Dy Il PRIGY TR AH M 1 1
W HfE 3 4 S, B 98 % W1 100 nmol/L 1, 25
(OH),D; %} HL-60 4 i3 A B & 7% 3 /AL 7, 1
10 nmol/L 1,25(OH), Dy XHZ 40 R i S50 ksk
B A SR CA SR E Y 1,25 (OH),D,
(1 nmol/L) BE4-4E FIF HL-60 40 Jif1, Wi£Z HL-60 4
MoK B S L B, I 45 100 nmol/ L 1,25
(OH), D ELL#: , BFE —H- 2 oA WA RIAE , Itk —
A L 240 PR 375 1 S ST 4 e A % 2 i PR A5 8 Tk
FE RS

1 #RFTE

1.1 ##
1.1.1 mpetk HL-60 2l fg W) F R L i f iy o
1.1.2 X7 RUE®WE,1, 25(0H),D,, Fluo-3

(£ F127) , MTT, #10 F Sigma /A7 , EGTA Wy F
Solarbio /2] ; FITC-CD14 A3 [E BD A& 7= o I
SRR T 3R] 6 I T 3 A R ik PR B R A R D
RPMI1640 , Ji5 25 L3 (FBS) , PBS 24 Hyclone 7 ; 6
IK B, — HARIS i R BE R R A Bt i v
fefit, JaCHAAY FAC Sort Sy3E[E BD A w77
1.2 7%

1.2.1 fmpaizs HL-60 BI7 555 T & 10% Jif
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1,25-dihydroxyvitamin D, ; Carnosic acid; Cell differentiation; Reactive oxygen spesies; HL-60 cell

A= 1135 B9 RPMI 1640 £ 32 3p | F 5% CO, ,37°C1f
AR R R 2 ~3 d R T IR,

1.2.2 ZHyptgi i 1, 25(0H),D, AR
FHIC/K CBERC BB AF I, — 20°C 3BEYGARAT . AT LA
BB ®e, 1,25 (0H), Dy BYZYE 1 nmol/L,
100 nmol/L, fl BB FER L ¥ £ A 10 wmol/L, Z %
B EURT 0. 1% , iR 560 38 B ik B %) HL-60 4
AT 5

1.2.3 REo@R M%7k O B A K A 4
M, 45 5 x 10°/mL AR R T 6 FLAR 8597, 3%
a5 o 1 dRES X IR, IS To K S, Ak
FEMATVINT 0.1% ;2 MR 1,25 (0H),D;,
HIA 1 nmol/L 1,25(OH),D, ;3 41} BE 4 kb B4, il
A 10 wmol/L FREEBLRAN 1 nmol/L 1,25(0H),D,,
4 N REFIRAL, A 10 wmol/L B R ;5 4
FEHE 1,25 (0H),D; 4, i A 100 nmol/L 1,25
(OH),D,, T 5% CO,,37C HfFII A /Y 55 74
HREE IR . HAIRIBES 3 K,

1.2.4 WBmpntg AR KE B B A K 4
Ji, AT x 10°/L 32T 96 FLAR , iR 4 SL 50 2R A
AFZ53E 200 WL, P47 3 AL, BT CO B4
HilE SR, B 24 h RN 1 k. TREIRAEIIET 4 h 4L
A MTT 7 (5 mg/mL) 20 pL, 37°C 4k &
4 h BRJGZAREESE, B0, 3 B, BALIA 150 pL
DMSO, 7870V 45 db ), 5 e85 492 nm i K AE il
TG R A I A3 b D 5 A% FLOG IR A, e e 4 AR, JE
3 d, [Fl A £ W e 6 URER 20 MG T .

1.2.5 e $4aan K24 W hh B 72 h ()
HL-60 ZH i 1 mL 4080 2500, BRI TS
JH Wright-Giemsa &£, 10 min, 7F 6257 8 i N WEE
LS B A1

1.2.6 #mfgk @472 CDI4 #94m) [N e S
Z5MP AL 72 h 4N, RS AN Ol S x 10°/L,
W2 1 20 M B W 4% 100 L, 23 5 A 10wl #9
FITC-CD14, % f iR 2 J5 # 62 F 30 min, FRIA
400 pL 1 x PBS ¥k , it =40 L ASCRE DN o

1.2.7 iR s 1 F4n a3 B O 2
YIVEF 72 h (40, L 70% (¥ 2, BE[E 72, 4°C 177
DU 7E AR PRAS T 1 x PBS P34 3 I, RNA i (1 g/L)
4k 15 min (37°C) , ML P%E( PI, 50 mg/L) DNA
Yt 30 min, SR 5 FH I X 20 A A SRS DU 240 e J) 44
1.2.8 #mfg W ERAAFRZ M ks i
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SCHRS AT 27— R B L R (27,7 - di-
chloro fluorescein diacetate, DCFH-DA) H f ¥ 8 A
200 0 J AT T4 A 728 B DCFHL, 7 37 M A 78 T 1
AL 2,7 - PO LR (DCF) , DCF SR 5
Y P TG M AR K P SR IEAH DG . DCF 130k i
A 450 nm, WU 4 Ry 530 nm, YRS E 72 h
ARG 20, L AN ECR 1 x 10°, ] PBS 3 2
WK, B 10 mmol/LDCFH-DA f PBS ## 1:1 000 #; B¢
910 wmol/L, A 55 370 , 78 37 C LI &
1 h, J PBS %% 3 Uk, AR 4L, i =X A AL 537 o
1.2.9 i Ca’' EME  Fluo3AM J&—Ff
AEREAY Ca® DEEHRET, I & WK 506 nm, Wi
K 526 nm, #EALIMI)G S Ca®* 454, HA e g S
Ca’" HRIEIEL. WHERFE 72 h AFRLLHM 40,
JRRE AN LA R 1 x 10°, ] PBS ¥k 2% K5 378, PBS
1 mLE R4, N A F-127 1 Fluo-3AM DMSO %
W AR S mmol/L, 37°C#SLEE | h, H
PBS Yk 3 U, 2 A, FH i =2 B S A5 2 (B
h Fs SR 5 A TritoX-100 ( £ 9k B 2 0. 1% ) Fl
CaCl, (ZHEEH S mmol ) , = RE I E 5 min, ]
it 2 AR IO A5 B G N B KAA Fmax, 2R )5
FMA EGTA (&4 10mmol/L,pH =8.0) , % i
WEOEIEE S min AR DOCECN fe/ME Fmin, A
AT AN RS B T, [ Cali = kd x [ F-Fmin ]/
[ Fmax-F ] ,kd =450 nm,
1.3 it atE

TR A AR (v £5) TR FTAIL
a5 R E A 3 Ik, SPSS13. 0 B Ab 3L, SR A LI
BRI EIHT o
2 #HR
2.1 HHARREREX HL-60 450 4 < 5200

¥k BE 1,25 (0H),D, X HL-60 4 fits Jo B i A=
KA gl /EH, 55X AR LRI %2% 59
(P>0.05) ; A4k PR AH 9 A= K 30 0 4 FH A 3 &
2 EX A (P <0.01)  FEHIBUM 2934 m 100 £, 5
FRWEE 1,25(0H),D; 4 A To 25 (P >0.05) , [A]

B Iy s g (0 R S AL D i BSE A e . Ui 1,
25(O0H),D; 5 CA BEFIXT HL-60 413 58 A .25 1)
MHER (R D)
2.2 BEEUE

HL-60 4 ff2t vk B2 1,25 (0H),D, fEHI 72 h
J 40 T 285 1) A% 20 B 53 < AT 8 I, A% 0K
FAR /N, 20 A% e [ AR R ' B S A5, T A
B YL THAL , AT AT DLASORE o, I5C A AL BRI AN i
S B 1,25(0H), D, 440 SAHPL, 405
1] HLAZ AN 534 o
2.3 ZHRaRME4RIC CD14 FKixAIHN

CD14 J& A RAZ A I Y R PR 2 — B 240
L) o A L3R 3K 32 W T v, Rl CD14 (1) 3K 1
AT S 24 G [ BAA 20 L o AR P AR B SR A IR R
B ERA AL PREAAE A 72 h J5,57. 62% M4 CD14
FIRAYE, SRR ARH B 1,25(0H),D; 4 bk
PSR B W T & (P <0.01), 5 & 1,25
(OH),D, AL TEH B 25 (P >0.05),1i 10 pwmol/
L BUEFERAN CD14 1363k 5% B2 H R 25 5 0
Giit s L (P >0.05), yiW] CA A]fff 1,25
(OH),D, i E G (£ 2) .
2.4 ‘ARERABARKR

R AL HRA] =k EE 1,25 (0H),D, /EH 72 h
Je, W4 GO/GL H 41 Jif e X B2 g 2 3 v (P <
0.01) ,#%4H S WEETRE(P <0.01) |, B 40
FEBHANF GO/G1 WI(F3) .
2.5 WmAiEEERAKEEL

4 R oy H R BRIV EE 1,25
(OH),D, 4b#E41 e, ROS 5 x| M 4 JC Bl & 22 ¢
(P>0.05) , MBS AL H AL B 7~ ROS 7K B & B¢
(P<0.01), 5k 1,25(0H),D, 4 ROS 7KF-
T 225 (P >0.05)
2.6 RPN Ca’*' KET{L

5 BoREWE 1,25(0H),D, (100 nmol/L) {ii
20 PR B g s O R (P <0..01) , T 1
FHERG AL FRL , AR N 55 2 525 0 B TC W i 22
(P >0.05) A m ik E 1,25(OH) , D,y A5 KF
1 FEAR (P <0.01)

%1 1,25(0H),D,#1 CA 3§ HL-60 £ il 4 < B 5 M Ab, (% %s)
W 24 h 48 h 72 h
= popistl 0.310 +0.068 0.642 +0.008 1.482 +0.327
R EE 1,25(0H), Dy 41 0.272 +0.034 0.552 £0.032" 1.259 +0.041"
A b 0.237 +0.014 0.437 £0.012° 0.560 0. 020°
BB H IR 0.264 +0.036 0.503 £0.023 0.752 £0. 035"
B 1,25(0H), Dy 4 0.239 +0.023 0.266 +0.027%" 0.553 +0. 044°

T 555 U0 IREL LA P <0.015 b SRS LR ILEL P <0.01,
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%2 1,25(0H),D, 71 CA %t HL-60 ZHf{EF 72 h
Ja CD14 RiEHIF M

(x+s)

a5l CD14 fHE(% )
25 0 IR 2 2.76 £0.828"
MR 1,25 (0H) , D5 2 14.28 +3.192%"
A AL 57.62 £0.817°
B EHIRA 4.26 £0.549"

i BE 1,25(0H), Dy 41 60.99 +1.496°
Hra: 525 FOERAL 4R P <0.015b: SBCA 4L L4 P <0.01,

%3 1,25(0H),D, 1 CA 3} HL-60 £ A /& #A

oA (x£5)
@ 5 GO /G1 1 S#
23 0 R 37.015 £0. 615" 62.96 +1.566"
fRMREE 1,25(0H), D3 2l 45.535 £2.609%"  51.67 +2.85°
A AP 56.715 £1.28" 41.55 +£1.364°
B HRA 42.765 +1.775> 51.64 +1.167"

FiveEE 1,25(OH),D, 41
e 525 FOUIRGLLAR P <0.015 b: SIRG AL P <0.01,

52.185 +1.322° 43.22 +1.287"

x4 RAHARMUERAELEAMAMA ROS

K (x£5)
4 ROS /KH-(% )

25 N R 86.46 +4.52

Mk 1,25(0H),D; 4 81.42 +4.70

BRA AL FRL 52.67 £10.76

REBHERA 89.69 +5.51

W 1,25(0H),D; 41 51.08 =10.01

T ra: S P <0.01,

£S5 RAHARNERAEREBEHMABANBET
7}(2'2 (Eis)
2 ]| [ Ca]i(nmol/L)
25 AT IR 100.58 +14.82
MR JZ 1,25(0H) ,D; 41 95.42 +8.83"
PG b H2H 115.64 £17.74"
B H IR 124.41 £9.8"

F e 1,25(0H),D; 4

T a: 5 AX AL P <0.015 b: SFWKEZ 1,25(0H),D;
AP <0.01,

185.75 +27.38"

3 g

iR D R—MIREMELEAE R, B RS IR
PR RS R — R, TR R R AR P R A Y
Ko BRI FBRGERF DLIACRS 758 T vt o
oo, i ELA 5 I A3 A 3 40 0 5 R PO
JEOH B8 T D0 2 DR 3Rk L R G B R 1Y 45 D fE
PRONSEERIESS, 1,25 (OH),Dy B T X 1A 8 4
Z FLIREE AN B DR RS e A9 AN 4G R 5

LA A A KA RN R REI S 2 B A I
M ik (HL-60 NB4 45) [n] HAZ% B W4 M 434k , I X6
A L7 200 D P 5 A 4 A/ P o W R 1,25
(OH), D, J5Y7 22l I 80975 40 21 5 4J s 200 it 1 1
W EBRETYEAL B RERG AR SR LR AR SR IS — T
. 1,25(0H), Dy V5 —Fh A 200 B 15 5 50 1k
7R L R 7 B F A

Wi 1,25(0H),D, BT Z 0 H, HoRN R Z 4k
GBS T ok, EEESEES M . 07
A7, i 25 R A B R R TR, N se ARG S )
— T HE) T 1,25(0H), D, fiTEY RIS, LLUBIAR
R 25 s 55— Tk 1,25(0H) D, 5H:
M2 anifs S o3 A0 B bR 2 A0 R L v 25 5
A R, DASR 5 B 4 % 1,25 (OH) , Dy Al UK
PE, ATIBEARA 250 . LB 45 3 R, 10 wmol/L 1)
CA 5 1 nmol/L (% 1,25 (OH),D, HK-& i F B 41
) 0 MR G, 200 JE O 25 1) BAAZ 40 431, CD14 [ 5%
kBRI 55 57, 62% |, 4R MPHIE T GO/G1 1, 4%
X REZH S Bpoph i CA S AIRHeEE 1,25 (OH), Dy 41
AREEF(P<0.01), 75 & E 1,25(0H),D,
MBI G225 (P >0.05) , %W CA W] i
HAa5E 1,25(0H) , D, 75 5 1) HL-60 2 ifd [a] 50422 41 Y
S3fk, HE5R 2 100 £

AN 22 B0 20 28t i A I B A A Ak
A REd iy DNA 431 S8R & L —FE  F 2y 2
YR A i R AR A S BT R A
R AR P B A S B AL TR AR,
FeA A RE S, TV bR At kR 55, X
HEF RT3 A U937, HL-60 41 fitd 1) 43 fh Bt 8 4 B
BT Am O, MEETEIUEEIE AR, HAE TR
FEI T HL-60 4N T-I/E A 5 min 5L 43T ROS
L R R AR T B AR AR R0 T B X AR
F S VR 2R B0 A < 45 4 A [R] ) 4 8 Ak 391 491 4
Zi, 8 MR VHERE AR CRIEREAEY
FRHR AT LA SR 1,25 (OH),D; FI ATRA 355 11 1L
A ER B2 EAITA B I B AH 35S
YERL, BATIE— L [R] 9 R 2 0 T 20 i 9 1 S Ak
WERAEY . RERRRE T A2, M8 —F b
IRNFA, E BEAT 85 035 o mT DAY 35 A 0 B ) 1k SR Ak
AL RS IR, HA RS P A AL T M, 7240 B T
EPUFARNE T, A8 LR S (A3 40 it 1 )y 4y 4 7
APUEEE" WY, 10 wmol/L ~30 pwmol/L ) LR
PR T DL 4 A | R R B i R A ARk
S AR T A A AL T O I RN 3 ]
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PASI I B A T2 sl bk b e 0 A = A A0 2 R AR R
AR o EAR IR 40 B R R
1,25(OH),D, BRI & ni AL 34 HL-60 41 i, 0L
LML ROS 7K, Bifi 1,25(OH), D, WRBE T
ROS 7KF-HA 2 TR, 5 i A BRUR 22 (10 pumol/L)
A AR 2L P9 ROS 7K, H2 2 B Rk ok i
[ 1,25(0H), D, Bt A Ry FH I FEAIGZ0 i N ROS 7K
S EE 1,25 (0OH),D, FEARZH LA ROS JK - A
1), 1% 2 W B B R AE 1R 6 Hh i IR, &
IR 1,25 (0H), Dy ML &AL VE FH T el 22 40 i
WAL IR S o 1,25 (OH), D, 1755 1 s 2
Lsx4k  BL I B AT IE 5T R 2 10 2 AP-1 4R
AP-1 2 —Fi A AL SR R 1 e SR P R 7, B T g
VA I H R AT 38 5 2 S g B 5T
VDR 3£ 5 i 27 X ) DNA 520 G B4, I T
WG BRI A0 A 2 B AL R A M R A
FATHED BB B ER AT 1,25 (O0H),D, B4 AT LA I
1,25(0H),D, i AP-1 [lI1RE,

1,25(0H),D, 255 404k 1 VE FH I i vk 3K
IEE AR EE 1Y 103 ~ 104 £, 55| = 45 ILAE
MR TR o EAR S, T LB B
J¥ 1,25(OH), Dy 4b P4 40 i Py 45 85 1 W) i i T2
X RRALFIER G AL FRAL (P <0.01) , 1 25 [ 6 2
IV A5 A FHL 200 240 e P 5 88 9 B TG g 22 52 (P >
0.05), XFRMFBHEELF 1,25(0H),D; B4 M H
WE ] LA 0t R e ) o 1,25 (OH) , Dy AL 434k
FREE LT LAk /Dt F = 5 1L E S B0 RIE- o

(& % X #]
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