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Induction Effects of Ent-kaurane Diterpene Leukamenin E on the Differentiation of Human Promyelocytic
Leukemia HL-60 Cells

DING Lan, LI Peiwei, KONG Huaging, CHEN Zongru, LIU Guo’an(College of Life Science, Northwest Normal
University, Lanzhou 730070, China)

ABSTRACT OBIJECTIVE: To study the induction effect of ent-kaurane diterpenoid Leukamenin E on the differentiation of hu-
man promyelocytic leukemia HL-60 cells. METHODS: Trypan blue staining, Giemsa’s staining, NBT reduction test, fluorescent
particles phagocytosis test and flow cytometry were used to detect the number of HL-60 cells after treated with 0, 0.3, 0.6, 0.9 and
1.2 umol/L Leukamenin E and 1.2 pmol/L all-trans retinoic acid (ATRA) for 24,48,72 and 96 h, and the cellular nucleus morphol-
ogy, NBT-reducing ability (by NBT positive cell rate), phagocytic ability (by fluorescence intensity of fluorescence probe P) and
the expression of antigen CD11b after treated for 72 h were observed. RESULTS: Compared with blank control, the number of
HL-60 cells decreased after treated with 0.3-1.2 pmol/L Leukamenin E and 1.2 pmol/L ATRA for 48, 72 and 96 h; the number of
band nucleus and segmented nuclei increased after treated for 72 h (P<<0.01); the rate of positive NBT cells and the expression of
CD11b increased (P<<0.01); the fluorescence intensity of P strengthened. CONCLUSIONS: Leukamenin E could induce the differ-
entiation of HL-60 cells to mature granulocyte, which is similar to the effects on HL-60 cells induced by leukemia differentiation
therapeutic agent ATRA.
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Fig 1 Inhibitory effects of Leukamenin E and ATRA on the
growth of HL-60 cells
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Fig 2 Changes of HL-60 cells nucleolus treated with Leuka-
menin E and ATRA (x400)
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Fig 3 Change of mature cell rate of IL-60 cell treated with
Leukamenin E and ATRA
Note: vs. blank control, *P<<0.01
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Fig 5 Change of NBT positive cells rate of HL-60 cells treat-
ed with Leukamenin E and ATRA
Note: vs. blank control, *P<<0.01
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Fig 6 Change of phagocytic ability of HL-60 cells after treat-
ed with Leukamenin E and ATRA (x200)

3.5 Leukamenin E 5 ATRA Xf HL-60 2 i R E#T/&E CD11b
FIFKFERER

JIAAE 2 2 T R CD 1 1b A 2 15 J2 L4k HL-60 411 it
A bR R . A T B (BRI 30 21.6% ) Hed, 0.3,
0.6.0.9.1.2 pmol/L ) Leukamenin E il 1.2 pmol/L [J ATRA 1f
FH 5 HL-60 41 i e 115 CD11b 23k 14 B 241 i 5 35 34
R 31.7% (47.0% 57.7% \72.1% 37.4% . XFH 0.3~1.2
umol/L /¥ Leukamenin E I 1.2 umol/L ] ATRA A i 5 HL-60
A0 0 1] SR I 40 4K . Leukamenin E Fl ATRA 1 HL-60
Y F AP CD11b 2Rk AT B L TLE 7,

1.2 umol/L Leukamenin E

128 128 128
S 3 3
& . 216% " ‘ 31.7% B 47.0%
14 s . 1 y . 1 . .
10° 10" 100 10" 10 10 10" 100 10" 10' 10 100 100 10° 10
PR E PR GOIRIE
0 pmol/L (% X i) 0.3 umol/L Leukamenin E 0.6 umol/L Leukamenin E
128 128 128
g £ E
= = =
if 57.7% = . 72.1% _,ﬁf 37.4%
1 . . 1 . . 1 . :
10° 10° 10° 10 10° 10" 10* 10° 10 10° 10° 100 10° 10° 10
PRI Bl s PECHRE
0.9 umol/L Leukamenin E 1.2 pmol/L Leukamenin E 1.2 pmol/L ATRA

7 Leukamenin E 1 ATRA 1€ A J§ HL-60 48 fa R E 1 J&
CD11b FRiEKFEH T
Fig 7 Change of the expression of antigen CD11b in HL-60
cells after treated with Leukamenin E and ATRA
4 g
HL-60 4t il K Z B0 R 4R g, (H 294 4% ~15% &
B RLAH FELSE hy AT A B T AIRE I MR ZRE A AR , 2
N AZ S AR B IR, HL-60 21 M 7E A [l 434k 375 S 301 g
AT R 210504k, ATRA 15 L1067 2 20 M 4160 s BB AR 1
(Ara-C)if5 3 0] 5iA% R 434k 454 3 Dy Rl TPA 175 T H ] EL IR 4

China Pharmacy 2016 Vol. 27 No. 13 - 1773 -



L F AR, Hor ATRA 531755 2 MR 40 i 75 43 Ak
WIS A A 2 IR, A3 Ab AR bR B 285 A e L
SRR, IR ARG e ATRA S BH X B

A0 9 o AR R AR N A A RE T B BAURR G , R4 i Ak

PR By, AR R 7By, DR e 4 i A= K BB ity o

A — A EE AR E . AR, 0.3~1.2 pmol/L B9 Leuka-

menin EXF HL-60 415 /R 1 W A A il E A

A0 M 3 A TR AR 2 2 Al i EOULAY SE B IE S . ATRA

V55 HL-60 4 il [0 K7 25 200 73 A0 B JE 25 AL T2 2R B o 4

HEIAZIE A5 L AR B 3 R (2~ 5 ) AZ A Ee R BT, 4

AT R R, HOE S 5 A R i i R e in ™, 43

1% B8 HL-60 2 10 A% K 22 50 I81E sl [ E L 0.3~1.2

pumol/L Y Leukamenin E /f Ff} 7 HL-60 4 /il 72 h 5 , w7 IR 2 43

bR A% 200 B R R IR i, 5 ATRAE T 40 M A% T A5 AR 2

o1, HA R A R A 0 I RUARAE . D) A, GBVRE A B 1 B RE VAT

AT H NBT 8 U AE ) S AT WS BERRAE"™ ™, 1] CD11b 43

AT I 2 i) H P A 240 sl LA 2 M e AR B 23 B e ik

5 45 R K W], Leukamenin E ff: ] T HL-60 411 fd 72 h J 4fl g

NBT i J5URE 7 I Av W RE T 4% s 5 4 58, 70 AL DL CD11b ik

WU FTE, X5 ATRA S 208 19 SR 3 35— 20 9 HL

0.6 umol/L ) Leukamenin E 43k 1% 276 4 55 1.2 pmol/L ATRA

B S IR PRI

S Sk

[1] Lo-Coco F, Avvisati G, Vignetti M, ef al. Retinoic acid
and arsenic trioxide for acute promyelocytic leukemia[J].
New Engl J Med,2013,369(2):111.

[2] Hugues DT, Morgane LB, Valérie LB, et al. Acute promy-
elocytic leukemia, arsenic, and PML bodies[J]. Cell Biol,
2012,198(1):11.

[3] BRI, XUSCH . =0 MRy 7R R U R BT e
[7].% B 25 5 ,2006,17(1) :59.

[4] Collins SJ,Ruscetti FW, Gallagher RE, ef al. Terminal dif-
ferentiation of human promyelocytic leukemia cells in-
duced by dimethyl sulfoxide and other polar compounds
[J]. Proc Natl Acad Sci USA,1978,75(5) :2 458.

[5] Chee LCY,Hendy J,Purton LE, et al. The granulocyte-
colony stimulating factor receptor (G-CSFR) interacts
with retinoic acid receptors (RARs) in the regulation of
myeloid differentiation[J]. J Leukocyte Biol,2013,93(2) :
235.

[6] Chen D,Eutsch X, Studzinski GP. Dual role of hematopoi-
etic progenitor kinase 1 (HPK1)as a positive regulator of
1 o, 25-dihydroxyvitamin D-induced differentiation and
cell cycle arrest of AML cells and as a mediator of vita-
min D resistance[J]. Cell Cycle,2012,11(7):1 364.

[7]1 ZhenT,Wu CF,Liu P, et al. Targeting of AML1-ETO in t

(8; 21) leukemia by oridonin generates a tumor suppres-

sor-like protein[J]. Sci Transl Med,2012,4(127):127.

Liu CX, Yin QQ, Zhou HC, et al. Adenanthin targets per-

oxiredoxin | and Il to induce differentiation of leukemic

- 1774 - China Pharmacy 2016 Vol. 27 No. 13

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

cells[J]. Nat Chem Biol,2012,8(5) :486.
T2 AR, HARA, S - DL FE RS B ik kA
) Wangzaozin A X A 4Jpki (A 1555 HL-60 41 it A= 441
HFA T R I E ). 5% = £ B K F 4R, 2013,35
(8):727.
= FLAET 55 AR , 5 X - DISE A2 e B il Leu-
kamenin E Xt A FLZIRE T 155 20 i HL-60 A= A0 i) K 1
THESHEWIL® T ERFEFR: 8 R+ F iR,
2013,49(6):72.
T2 BRFET, X4, 4. Wangzaozin A 75 NADPH %8
AL B TG R A 5 HL-60 41 il 434k [1]. 42 P 0F 58 X 52
FIR: BRI, 2015,49(2): 252,
Ding L, Liu GA, Wang L, et al. Cytotoxic ent-kaurane di-
terpenoids from Isodon racemosa (Hmesl)Hara[J]. Indian
J Chem B,2006,45(2) :548.
FARMG VF IS FLAET L . P(HPMA-FMA) SOL
il 4 20 N EE PP Al N 20 A W s R A (], 2 A & o
F54k,2014,27(1):92.
Newburger PE, Chovaniec ME, Greenberger JS, et al.
Functional changes in human leukemic cell line HL-60. A
model for myeloid differentiation[J]. J Cell Biol, 1979, 82
(2):315.
Wang CY, Yang TT, Chen CL, et al. Reactive oxygen spe-
cies-regulated glycogen synthase kinase-3f activation con-
tributes to all-trans retinoic acid-induced apoptosis in gran-
ulocyte-differentiated HL60 cells[J]. Biochem Pharmacol,
2014,88(1):86.
Mangelsdorf DJ, Koeffler HP, Donaldson CA, ef al. 1,
25-dihydroxyvitamin D3-induced differentiation in a hu-
man promyelocytic leukemia cell line (HL-60) : recep-
tor-mediated maturation to macrophage-like cells[J]. J
Cell Biol ,1984,98(2) :391.
Katsumi K, Yoshikazu N, Tomoko K. Altered expression
profiles of microRNAs during TPA-induced differentia-
tion of HL-60 cells[J]. Biochem Bioph Res Co, 2004, 322
(2):403.
BT A 9 F M2 i A s N RCTLAE i RRAE, 2003
139-142.
Olins AL, Zwerger M, Herrmann H, ef al. The human
granulocyte nucleus: unusual nuclear envelope and hetero-
chromatin composition[J]. Eur J Cell Biol,2008,87(5) :
279.
PV, FEAEAR, S AR 2 A TR 5 0 A 4IPRE 11 Ios
20 L & HL-60 (4 75 WA OGN 2 [J]. £ ook 5 4 &
1988,8(1):42.
Hannah HC, Philmo YO, Donald EI, et al. Multistable and
multistep dynamics in neutrophil differentiation[J]. BMC
Cell Biology,2006,7(35):11.
(SR A 91:2016-01-04 &[] F 11: 2016-02-29)
(St 4 I e )

PEZG 2016 4E55 27 455 1340



