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Single and Combined Effects of Dictamnine with All-trans Retinoic Acid(ATRA) on Differentiation of
Acute Myeloid Leukemia(AML) Cells

SHAO Xuejing, QI Xiaotian, LIU Yujia, XIAN Miao, YING Meidan, YANG Bo, HE Qiaojun*(lnstitute of
Pharmacology and Toxicology, College of Pharmaceutical Sciences, Zhejiang Province Key Laboratory of Anti-Cancer Drug
Research, Hangzhou 310058 China)

ABSTRACT: OBJECTIVE To explore the single and combined effects of dictamnine with all-trans retinoic acid (ATRA) on
acute myeloid leukemia(AML) cells. METHODS Cell proliferation assay was performed by manual cell counting in Burker
chambers; apoptosis was detected by flow cytometry with PI staining; CD11b expression level and cell morphologic changes
were used to determine AML cell differentiation. The expression levels of transcription factors CEBP B and PU.1 were analyzed
by western blotting and real-time PCR. RESULTS Both dictamnine single treatment and its combination treatment with ATRA
could inhibit AML cell proliferation and induce CD11b expression and morphologic changes, while no obvious apoptosis was
observed. Comparing with ATRA or dictamnine single treatment, the mRNA and protein levels of CEBPB and PU.1 were
up-regulated in dictamnine and ATRA cotreated AML cells. Meanwhile, dictamnine alone also had the same effect to induce the
expression of CEBPf3 and PU.1. CONCLUSION Dictamnine alone can induce AML cell differentiation and also contribute to
the ATRA-induced differentiation of AML cells, and the activation of CEBPf3 and PU.1 are involved in this process.

KEY WORDS: dictamnine; all-frans retinoic acid(ATRA); acute myeloid leukemia(AML); differentiation; transcription factors
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1 MR5REE
1.1 Z5RH

HEERR (R R AR A IR A, #i5:
7Z1.20130213BX); ATRA(Sigma A &, it :
081M1547V); 4fi g% 72 % RPMI-1640(Hyclone 2
7], #t5: AYL178402AC); 3 Hyclone fifi4- 1L
7 (Gibco A A, #IL5: NXD0606); Ji il CD11b-PE
Piik(EE BD AF], #t5: 4057949); #LAL P RE
FIRNA B A Sk B BRI AR LS 4106842,
2126220); Hii b 5 W= Je A (I 5 F8 gt A= M RHE:
HFRAT): QuantiTect™ SYBR Green PCR i
& (Takara A#], fit'5: A4403); CEBPBAI PU.1
PUikIg H £ [E Cell Signaling Technology 2 &l (it
F:2, 1); GAPDH N2 (Santa Cruz Biotechnology
AHE, it D1014).

F A£G DMSO Fit B R 40 mg-mL™" 4%
Wi; ATRA Fl EtOH FCE £ 10 mmol-mL™" fi# %
s UL B35 T—20 ClENLORAF - BT A 5258, DMSO
8¢ EtOH ¥ 7 IR FE 3 <0.1%.
1.2 40fEtk

AML NB4 1 HL60 4t 3 [ &g hnpl oK 2
Lingtao Wu #(#% # ; AML U937 41 it 4 & b £} B
g, RIS S 10% R4S
RPMI-1640, T 37 °C, 5% CO, I F-F6 h 15 9%
1.3 2t 3 e AN TR

AML i1 10 J5-mL™ BEEHFT 6 FLIR
i, BRI AR ZH, rAIER 24, 48
M72h 5, Mgt 8ot Eams s . e
MR P G g &3 R4 AR 4341 Sub-Go FI4H
NS s
1.4 ZHi oA sl

4B A R I FE b L S 4E SR T PR CD11b
A AT ASARAL 2 Fho ST G0 41 i 2 T TR
CD11b K254k, Y2591 Fl G B4 (1 X 10°),
F 100 uL %4 3% BSA ] PBS # /4 45 min, 2 J5
7t 4 ‘CWEH CD11b-PE 45 min, f%J& % 7 240
kM CD11b BYRIEK (M EA T4 10 000
AN N T RS AR, IR 2
YEFT G BI20 (1% 10%), FH 100 uL PBS =&, &
O A WU A B 20 L B4 O UilE T30k
Rk, FEFRRIE, FREEEE, R K W
Retaigtos, Sk RERA.
1.5 L3t E & PCR

e SE 2518 F A (1 X 10%), Trizol %
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FIE A E RNA, SR H ¥ % 5% i 7 & (TransGen
Biotech) & i cDNA . #% i 7 & (QuantiTect™
SYBR Green PCR kits)#EAT H ) B9 3 . Firk
FR5I# 55140~ : GAPDH: 1E[H 5’-GTCATCCA
TGACAACTTTGG-3’, &I 5’-GAGCTTGACAA
AGTGGTCGT-3’; CEBPB: 1E[[ 5’-ACAGCGAC
GAGTACAAGATCC-3’, [ 5°-GCAGCTGCTTG
AACAAGTTCC-3’; PU.1: IEf 5°-ATGTGCCTCC
AGTACCCATC-3’, Jz[f] 5’>-TCTTCTGGTAGGTCA
TCTTC-3’.
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10% SDS-PAGE K43 &, & H 2k 4% 31| PVDF i,
5% BRARAEWhE L, —$i 4 Cibk, Bt E Ly
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BB ATRA X T AML 20 Jfd () 438 4 410 1) 250 SR A 2
HTHSAMRBATA S8 558 1K 2.
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O A O L
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O 2 4]
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300 F

£ ~ ~ 200} C
S S 250} g gl
< ! =200} = 150} B
o &l m m a
= = 150 = 100}
s & = 100
= =100} =
F g § ol

1 HEEBEA KBS ATRA X 3 ¥ AML 40 38 54 66 77 69 % v

A-NB4 4iiff3; B-U937 4Jfl; C-HL60 40ffl. SxIRALLE, VP<0.05, PP<0.01; 5 ATRA HHALLE:, PP<0.01, YP<0.001.
Fig. 1 Single and combined effect of dictamnine with ATRA on AML cells growth.

A-NB4 cells; B-U937 cells; C-HL60 cells. Compaired with control group, "P<0.05, ?P<0.01; Compaired with ATRA, ¥P<0.01, ¥P<0.001.

A % NB4 B . U937 C ” HL60
(m P 1T gz Oz
40} I ATRA 2.5 nmol-L 40 } EATRA 5 nmol-L-' . 30T M ATRA 10 nmol-L"!
Sg 30 °f 0 = ot
# 30f - ¥ 30F S b NS
= NS - = NS = &= Of NS -
220 s 25 2 s NS 220 N -
= 10t S0t " ob
LT i LT e o—‘iL[fLD—i-i—
0 10 20 0 10 20 0 10 20 0 10 20 0 20 40 0 20 40
0¥ 66, /ug-mL-! 18 /ugemL! 36 /pg-mL-!

2 =k AML 4075 7 B9 5 F KOBK & ATRA J5 B9 28 o 8 = L

A-NB4 #iffl; B-U937 #4Hiff; C-HL60 4iifl; HEFHEE ATRA #fEH T AML 4Hff1 72 h; NS-LRFMHZER,

Fig. 2 Single and combined effect of dictamnine with ATRA on AML cells apoptosis.

A-NB4 cells; B-U937 cells; C-HL60 cells; Cells were treated with dictamnine or ATRA for 72 h; NS—no signuificant changes.
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LA 4.
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SHAGHIPERT, I HLRERS HrR] ATRA {23 AML 411
I
2.4 FIEERRCR KBS ATRA X 2 BEME (1 %
41 s CEBPPAN PU.1 iA K540

B SR IR - 3R 0K 1) 7 R 45 2 AR IE I i I 3
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A NB4 B U937 c HL60

80 -gé.ﬁ-;- - 70rOz8 — 60 r Ot 4
. BATRA 2.5 nmol-L-'|-=L 60 F I ATRA 5 nmol-L-' |2 o 50} WATRA 10nmol-L-| «
= 60 F & i &
59 90 2T
% a0 X or % 30
=T ™ = 30} =
5 2 — 2 0t g
: ] o

10}k 10f
0 0 0

10 20 0 10 20
1 8% 6% /ug-mL-"

10 20
[ 18%8& /ug-mlL-!

3 3%k AML 475 & 420 A R B4 ATRA B R E B CD11b k& & 1k

0 10 20 0 20 40 0 20 40

1 6% 64 /ug-mL-"

A-NB4 4ilffl; B-U937 4ilfiil; C-HL60 41fil; HEHHBL ATRA #1EH T AML 41 72 h; 534 HE, VP<0.05, 2P<0.01, PP<0.001;
HHALE, YP<0.05, YP<0.01, ®P<0.001.
Fig. 3 Single and combined effect of dictamnine with ATRA on CD11b expression of AML cells

A-NB4 cells; B-U937 cells; C-HL60 cells; Cells were treated with dictamnine or ATRA for 72 h; Compaired with Control, "P<0.05, ?P<0.01,
9P<0.001; Compaired with ATRA, ¥P<0.05, *P<0.01, ©P<0.001.

5 ATRA

A B

16§68 /ug-mL-! (16 /ug-mL-! 1658 /ug-mL-"
0 10
LR i LA
ATRA/ ATRA/ ATRA/
2.5 nmol-L-! 5 nmol-L-! 10 nmol-1.-!

U937 HL60

4 3tk AML 4007 B &5 % F R Bk A ATRA J& WA S R (200 X)
A-NB4 #iff; B-U937 #iffl; C-HL60 4iifiil; HEFIEL ATRA #I1EH T AML Z4Hf 72 h 5 SR A i 1 3% 0 5% e 0 i W S R A B 25
Fig. 4 Single and combined effect of dictamnine with ATRA on morphologic changes of AML cells(200 X))

A-NB4 cells; B-U937 cells; C-HL60 cells; Cells were treated with dictamnine or ATRA for 72 h and stained using Wright-Giemsa solution for
morphologic analysis of differentiation.

AN RS B ) S A BE NB4 AH i J . SRR e
JE R RT-PCR 4RI, B H &K E 11
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W JEHAN T ATRA B4, HEEHF ATRA
I56A N AT CABH R 3 i CEBPBAN PU.1 ) mRNA

RKILKF, BAREEZES. 458K 5A F1 5B,

Western Blotting &5 R [FIFER B, H&EH AT LA
B I 19 0 NB4 48 g b CEBPBAI PU.1 {2 (K%,
[ i B A 10 [7) ATRA {2 12 CEBPRAI PU.1 i I2%
X, WK 5B.

A CEBPB B _ PU.1 C _ ATRA
rozm ‘roze: SR 5 S nmol-L-t
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5 ATRA 4L, PP<0.05, PP<0.01.
Fig. 5 Single and combined effect of dictamnine with ATRA o
NB4 cells.

A—-CEBPB mRNA; B-PU.1 mRNA; C—protein expression of CEBPf and PU.

with control group, Dp<0.05; compaired with ATRA, 2)P<0.05, 9p<0.01,

<272 Chin J Mod Appl Pharm, 2015 March, Vol.32 No.3

n mRNA level and protein expression of CEBPf and PU.1 in

1; NB4 cells were treated with dictamnine or ATRA for 72 h; Compared

oh FE BRI 2422 2015 4F 3 58 32 4855 3 )
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