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Effect of Ruxolitinib on proliferation and apoptosis in human erythroleukemia leukemia cells
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[Abstract] Objective To investigate the mechanism by which JAK2 inhibitor Ruxolitinib affecting the proliferation and
apoptosis of human erythroleukemia leukemia(HEL) cells. Methods The HEL cells were treated with Ruxolitinib at different
concentrations (1, 5, 10, 50, 100, and 500 nmol/L.). Then the cell viability was detected by CCK-8 assay; the cell apoptosis
was detected by Hochest staining method, the cell cycle was detected by flow cytometry, the mitochondrial membrane potential
was assessed by rhodamine 123 with flow cytometry, and the Cysteine aspartic acid specific protease (Caspase)-3/7 protein
activities were tested by kits. Moreover, the expression of JAK2 mRNA was measured by RT-PCR and the protein expressions
of p-JAK2, p-ERK, Bcl-2 and Bim were observed by Western blotting analysis. Results After treated with different
concentrations of Ruxolitinib at 1 nmol/L, 5 nmol/L,10 nmol/L, 50 nmol/L,100 nmol/L, and 500 nmol/L for 48 h, the HEL
cell viabilities were (97. 02£4. 4) %6, (92. 03, 9) %, (88. 0£3. 7) 24, (81. 0£3. 1) %, (64. 0£2. 9) ¥, and (38. 042, 2) %,
respectively. The ratio of high blue cells was significantly increased after treatment with 100 nmol/L Ruxolitinib for 48 h
compared with the control group ([49. 21+1. 80]% vs [10. 021.40]%, P<C0. 05). Flow cytometry showed G, /G, phase cell
ratio was higher after HEL cells exposed to 100nmol/L Ruxolitinib for 48 h compared with the control group ([73. 1=£3.6]%
vs [45. 2 = 3.0]%). The mitochondrial membrane potential was significantly decreased and Caspase-3/7 activity was

significantly enhanced by treatment with Ruxolitinib at different concentrations (1-500 nmol/L.) for 12 h and 24 h. RT-PCR
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showed that Ruxolitinib decreased JAK2 mRNA expression in a concentration-dependent manner in HEL cells after 48 h

treatment. Western blotting analysis showed that the protein expressions of p-JAK2, p-ERK and Bcl-2 were significantly lower

and Bim protein was significantly higher than those of control group(P<C0. 01). Conclusion Ruxolitinib may induce HEL cell

apoptosis via JAK2 and ERK 1/2 pathways.
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Fig1 HEL cell viability was detected by CCK-8
assay after treated with Ruxolitinib at different
concentrations for different periods

*P<<0.05vs 0 h. n=3, 7%
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Fig 2 Apoptosis was detected by Hoechst33342 staining in HEL cells after treated with Ruxolitinib for 48 h

A Control group; B: 100 nmol/L Ruxolitinib treatment group
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Tab 1 Mitochondrial membrane potential in HEL cells treated with different concentrations of Ruxolitinib for 12 or 24 h

n=3, rts
Treating . Ruxolitinib cg/(nmol « L™1)
. Control
time ¢/h 1 5 10 50 100 500
12 380+51 340+40* * 296+38* * 245432 * 2014+26** 134425* 98+21**
24 411455 3024+32** 256+31* 197+29* * 142424 103+22* 56+18* *

** P<0. 01 vs control group

% 2 [EiRE Ruxolitinib {£ ] HEL ZHff 12 #1 24 h JF)ET-F & Caspase-3 F1 Caspase-7 jF 1425k,
Tab 2 Caspase-3 and -7 protein activity change of HEL cells after treated with different concentrations of Ruxolitinib for 12 or 24 h
n=3, xts

Treating Ruxolitinib ¢g/(nmol « L™1)

. h Control
time 2/ 1 5 10 50 100 500

12 0.14540.010 0.198+0.014**  0.22140.016**  0.275+0.020* * 0. 34040, 023 * * 0.410=£0. 028 * * 0.523+0.035%*

24 0.15140.011 022520, 019* *£40, 28740, 021 *A40, 31550, 027 * 440, 35740, 031 % * 440, 45150, 034 * * 440, 58940, 039 * * A4

** P<C0. 01 vs control group; &4 P<20. 01 vs 12 h group

2.5 Ruxolitinib »¥ HEL %m o8 4 %+a W H
0.24.,48.72 h ARk E F Ruxolitinib Xt HEL 4y
JAIR M 45 R s, B Ruxolitinib 25914k B 1Y
I B PRI D 9 224 G /Gy 39020 L 6 4 1

T+, G, /M # b #2100 nmol/L Ruxolitinib fE
40 48 h J5, Go/Gy B4 L & [(73. 1 £
3.60)% M B TR [45. 2+3. 0O %], W
&l 3.5% 3.



© o6 - BB R 2016 48 156 37 %
2500 1500 —
2000 1200
5 1500 « 900
Q
= =
“ 1000 - Z 600
500 300
0 B
20 40 60 80 100 120 20 40 60 80 100 120
DNA content DNA content
3 4R AR Ruxolitinib Xt HEL 4 A FE #A 59 54 1
Fig 3 Cell cycle was detected by flow cytometry after HEL cells were treated with Ruxolitinib
A Control group; B: 100 nmol/L Ruxolitinib treatment group
%3 T REKE Ruxolitinib % HEL 48 i F HA R S5 00 4
Tab 3 Changes of HEL cell cycle after treated with different concentrations of Ruxolitinib
n=3, ks
Ruxolitinib ¢g/(nmol » L™1)
Cell cycle Control
1 o 10 50 100 500
Go/Gy 45.243.0 49.1%+3.0** 54, 6+3. 4> * 59.8+3.4*" 67.4+3.6** 73.1£3.6* " 80.4+3. 7>
Gz/M 28.0+2.1 21.5%+1.9%* 17, 441, 8% 12.3£1.7*~ 8.4+1.1%~ 4.6+£0.9%" 3.640.4%*

** P<0. 01 vs control group

2.6 RT-PCR##m JAK2 mRNA &2 [k
J# Ruxolitinib fF ] HEL 2f g 48 h J5 . 52 5 41
JAK2 mRNA Fik bt B2 3 A% . I Bl & 25 P ik
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mRNA A X} £ 3k & 43 5l S (0. 98 £ 0. 09),
(0.83740.07),(0. 6540.06), (0. 52+0. 04),
(0.32%£0.03).,(0.12+0.01),

M 1 2 3 4 5 6

B4 RT-PCR#&MAFFAMA JAK2 mRNA RiLLER
Fig4 mRNA level of JAK2 was measured

— JAK2

— f-actin

by RT-PCR in each group
M: Marker; 1: Control group; 2: 5 nmol/L Ruxolitinib; 3: 10
nmol/L. Ruxolitinib; 4: 50 nmol/L. Ruxolitinib; 5: 100 nmol/L

Ruxolitinib; 6: 500 nmol/L Ruxolitinib

2.7
Bim & & & ik

B G R iE ke pJAK2, pERK, Bel-2,
L% g4 (0 ) AH . 100 nmol/L

Ruxolitinib /Ef] HEL 40fig 0.24.48 h 5. HEL 4§
Jfl p-JAK2. p-ERK, Bel-2 % [ % iK% 7 F B¢, Bim
HE R INP<<0. 01, & 5),

0Oh 24 h 48 h

’ —

- — S

—p-JAK2

—Bcl-2

HOh
20 O24h  *xo0
48 h

1.0

=
W

Protein expression/B-actin

Bim

p-JAK2 p-ERK Bel-2
5 Ruxolitinib £ HEL 408 /5 p-JAK2,
p-ERK.Bcl-2 ¥ Bim EQRIELTK
Fig 5 Changes of p-JAK2, p-ERK, Bcl-2, and Bim protein
expressions in HEL cells after treated with 100 nmol/L Ruxolitinib

** P<C0. 01 vs 0 h group; £4P<C0. 01 vs 24 h group. n=3, x=+ts
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JAK2 mRNA J p-JAK2 55 [ #357K -5 57 B
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