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 ZE: H HIHEEZE (melatonin, Mel) XFEAZMII T 152 m & HAERMLE . ik B0 fkk CHRF-
288-11 KIMIEFHEFMT, sk A0 Mel 2ekE5% )5, FRaC iR NP 74647 : Annexin V/PIL Caspase-3 F1 JC-1, {5 1E# 41
1 TPO H LbAL . [RBTG5 538 % AKT ERK1/2, T f# H 2 5040/ E B ALE . 8508 Mel 200 nmol/L A/EF] 72 h )5,
CHRF 4iiffd Annexin V/PI, Caspase-3 F1 JC-1 B350 HAL A I B T B, 43l 42.9% 29.5% 47.7% %% 31.7% (P <
0.05) 21.8% (P <0.05)#137.2% (P <0.05), H,JC-1 (93355 TPO 20 (20.7 £5.2) % W4, ZSR A G H ¥ E L (P
<0.05) 1M Annexin V/PI, Caspase-3 [)36ik5 TPO 4l 3, 22 R LG E L (P >0.05) . A Mel J5 CHRF 4l fid () %
ik AKT ERK1/2 K0 308, i1 (5.9 0. 1) % (6.1 £0.4)% F+Z(9.5+0.1)% (P <0.05) (9.3 £0.5)% (P
<0.05) . &5 Mel A] | B 40 M ga v, AR AL PT fE il I AKT ERK {55348 B & ¥EVE .
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Anti-apoptotic effect of melatonin on CHRF-288-11 cells via AKT and ERK

pathways
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Abstract: Objective To study the anti-apoptotic effect of melatonin in megakaryocytic cells and its mo-
lecular mechanism. Methods The apoptosis of human megakaryocytic cell line CHRF-288-11 was induced by
serum deprivation. CHRF-288-11 cells were cocultured with 10% FBS, 0.5% FBS, 0.5% FBS + melatonin
(20, 50, 100, 200 and 500 nmol/L) or 0.5% FBS +TPO (50 ng/ml) for 72 h. Apoptotic cells were exam-
ined by Annexin V-FITC/PI, Caspase 3-FITC and JC-1 assays. To study the anti-apoptotic mechanism of me-
latonin, phospho-Akt and ERK1/2 were examined by flowcytometry with monoclonal antibodies. Results
Melatonin (200 nmol/L) significantly protected CHRF cells from apoptosis. The population of Annexin V-posi-
tive cells, the activity of Caspase-3 and the cell rate in R2 region were significantly decreased from 42.9% ,
29.5% ,47.7% t1031.7% (n=4, P<0.05), 21.8% (n=4, P<0.05), 37.2% (n=4, P<0.05)
respectively. The cell population positive for phospho-AKT and ERK1/2 was significantly increased from
(5.9% £0.1% ), (6.1% +0.4)% to (9.5% +0.1% ) (n=4, P<0.05) and (9.3% +0.5% ) (n=4,
P <0.05) respectively after 200 nmol/L. melatonin treatment. Conclusion Melatonin protects megakaryocyte
from apoptosis, and AKT and ERK1/2 signal pathways might be involved.
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ML/ S s PR L 388 B A A , B L TR
S /AR I A 5 (TTP) R 0Ty Ay M-
FoAE B, TR E A A NS B . RS I /R ek A i
i Bk = A IR T B, I, A I 2R T A
EAER OV B EZ AN E. AR (melatonin,
Mel)) 2 Hy F S5 1A 200 75 i 20 8 14 — 2R M R 2 38R
WSS /R Mel FH T Bia 0 A4Sy 5 S A4 1t/ ik 20
TEA —E TR YRR LR £ FPL) 4 S 52
IR ALK BRIk CHRF-288-11
RWFTERS G, TR A A A I7 1% 5T Mel X A%
240 L P R TS B A S T B P RO, LR Mel 2R
e 3410 ) A 20 /DA AR 200 A ) 9 T, BT )
PRI EAZ AN, B3 1k /AR A O VR o A s PR O
Mel 057 ifiL/ MRS E $ (I B4R

1 #REFE

1.1 =37

IMDM ( Iscove’ s modified Dulbecco’ s medium) 1%53% 3 &
A 1f % ( Fetal Bovine Serum, FBS) g H 3£ Gibco 7y 7l ;
Melatoninllq] H 3% [E Sigma 2\ & ; TPO ( Thrombopoietin, Ifil /N A=
I ) W B 3 E Peprotech 23 A Yt 20 44 Ml 3 7] & Annexin
V-FITC/PI, Caspase 3-FITC, JC-1 ., Anti-Akt( pT308) . Anti-Phos-
pho-ERK1/2(T202/Y204) 4 BD Bioscicences 23 &) 7= o
1.2 mppsii

ERZ AN 40tk CHRF-288-11 4 #E K% 45 5 W BE 4 B
JLE K FH DAER2E R b B 42 4L, CHRF 4 g i & 10%
FBS.100 1U/ml HFEE 100 png/ml #55 E 19 IMDM K553 18
37 °C 5% CO, M FREFR, 182 ~ 3 RIBAEAN 1 a3k an
TR 50925 A BSOS AL B0 1 x 10° ml ™', 6 fL
WAFLIA 2 ml, /0 FBS ¥R 0. 5% MiliiA S 4 JE -,
1.3 %354

EH 4 FBS ¥k N 10% ;5 BEZH . FBS ¥ /b 2k 0. 5% ; Mel
4. FBS YR 0.5% ,JF 2 I AM B 2y 20,50 100,200 FI 500
nmol/L () Mel; TPO 20 : FBS ¥ & 0. 5% , 31 A 50 ng/ml TPO,
72 h JEWCRAEIA T LR S G . IS E R 4 R
1.4 el 3E4r
14,1 Z0Ha A7 & A AN [V [R] S A 4 M 5 0. 4% &
Wi 10 LIRAT, 1 min J5 T 40 MO 35000 35040 M S B8 R A T
S
1.4.2 TP T4 (Annexin V/PL) fy 4670 AR & IR A
[) CHRF 20 ffd , % BOH & i 4 C 1V iy PBS % 2 U5,
T T x G54 % vh i 2 77 40, PR A0 1 x 10° ml ™', B
100 pl 4R T 5 ml FGLE H L, A5 pl Annexin V-FITC
Sl PLIRSTE Z=IREDEIFE 15 min, fITA 400 pl 1 x 454
Gepi VRS E S B 19 4 LAY ( Beckman Coulter, 38 & ) f6:
Mo BGIARA 34T 10 000 A2, &t i Win MDI 2. 8 473

Fro
1.4.3  ZORARI T (JC-1 Jefr) Ay A W B 37 1 CHRF
A 1 x 10° 4™, 8 BRI &, A 0.5 ml 66 fid i 19 JC-1
TAER, CO, M4 37 CHFE 15 min, 1 x Assay Buffer ¥E7% 2
JA A 0.5 ml 1 x Assay Buffer T80, 37 ] _E i =X 40 4%
K], Eedi i Win MDI 2. 8 {44347
1.4.4  354LiY Caspase-3 Kl AR FER) CHRF 4009 1 x
10°4~, #e BRI & U, v PBS YEIRJS A 0.5 ml Cytofix/ Cy-
toperm Buffer, 7K ¥ E 20 min, Perm/Wash Buffer {:7%% )5 A
20 pl FITC #RiCHY Caspase-3 HTEREHTIR, IR A) 5 I EOCHIF T
30 min, Perm/Wash Buffer JE1%&)5 M A 0.5 ml B &%, 57 B
VRN . K i Win MDI 2.8 2534t .
1.4.5 WER{LH) AKT . ERK1/2 45 0 CHRF 4 if1 25 1fin Vi
¥F 12 h )5, 4050 m A 10% FBS .50 ng/ml TPO B{ 200 nmol/L
Mel,30 min J5 WA AN 1 x 10° A4~ 2 BEA0) & Ud A 15 A5 3R,
BD Fix Buffer T 37 °C [ %€ 10 min, Perm Buffer Tl 7K 5% &
30 min J5,Stain Buffer J%£7% 2 ¥, A 20 wl PE #Ric A$T Akt
Uikt ERKL/2 Hpfk, IR 25 % iR E B F 60 min, Stain
Buffer Jei% 5 Bgr &WF, BN A M A0, #5048 i Win MDI
2.8 BA53HT
1.5 %it5FFH%

BAELL x + s F7R, N SPSS 12. 0 Gt iRk AT R R 7
22030, 2R 18] LLBCR AT LSD-1 A

2 HR

2.1 REREE Mel &F2m o575 & 09 %vh

Mel (0,20 .50 100,200,500 nmol/L) YEf] 72 h J& ,CHRF 4
JLA A7 175 25 7R : Mel ZEHRE 50 nmol/L LA I HLAG (R4 4E T, 40
JAEI R W, SRR, 2R B G E L (n=4,P
<0.05) , i, ¥ 200 nmol/L B R4 Rl fc ik , 4l MLA7 2%
1 (66.8% £3.8% ) F+ZE(81.6% +5.2%) (n=4,P<0.01),
LT, A PR ARG TR 72 h ) (5] A 25 AR R R
IR 20 g, Xot B ZE AT B A RR /0N , 6 20 4 w24, B A
24 W A0 A KBS AR B R 40T B TR BEAEAE . A
Mel 200 nmol/L 01 TPO £ , 40 I i T-FNIRSE L 4 5 % HR 41 Lb

BOABRWABMEGE, WK 2,
100
90 b
a )
i P S
70 a
60 -
50

0 100 200 300 400 500
Mel nmol/L

a: P<0.05;b: P<0.01, 53+8828(0 mol/L Mel) }bdk
E1 ARERER Mel A 72 h SHBGEEER
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2.2 Annexin V/PL A& & 20 B 27 8 T F= % 40 8 =

Sl 200 nmol/L Mel Ji5 72 h, 40w B HWIE T2 (R2, An-
nexin V. * PL ) MeHHHT-3% (R1, Annexin V * PL*") fl S8 T
F(R1 + R2) 4y BN IE# A (35.3% +6.1%) . (7.6% =
1.6%) (42.9% +5.8%) [% J7(26.8% +6.8%) .(4.9% +
1.1% )M (31.7% =6.8% ), M TR B FHEME (n=4,P <
0.05), 5 TPO My {E I VE I L& [R1 + R2 H (28.8% =+
7.7%) ], 225 TG X (P>0.05) (& 3) .

+

.

2.3 STERERE R ER R

MW LLES LRI T, R2 X 40 (JC-1 TE B ik
REAOTN o PR e BAEREIR 2R (R LA AW, 31
53) M HL AR E R A A BN (47.7% +3.4% )t (13. 8%
£1.3%),n=4,P<0.01], A 200 nmol/L Mel J5,R2 X 4
MILLZE TR (37.2% =6.4% ) , SXT B L EL, 2 R A2
Y (n=4,P<0.05), 5 TPO 4 (20.7% +5.2% ) Lis, 25
BYi#E L (n=4,P<0.05) 4% Mel 7] LIRS b4 % 1
SERME IR ZeRL AR T (B AR R % TPO 55,

A. SEd40; B.xTE2a; C. TPO 28; D. Mel 200 nmol/L #8; 1 . /8 = jt

2 EXWAMMEFAERRIETHESSTH. (x200)
0.3% 11.8% 1.1% 40.3% 2.5% 30.6% 5.3% 32.6%
10% 10% 1044 104
10°) 10 107 i 107 i
L o
- = = .\,: B a _ H :-.
=07 o = 10% = 107 S - = 10 b 3
[} iz H ] et [} hate
10% 10' 100 s 2 10h i e
R, o S oiliilimenr . B ?m:' ap:  C il D
10“ O 1 2 3 4 10 0 1 2 3 4 10 0 1 2 3 4 101 u 1 12 3 4
10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 0 10 10 10 10
84.1% Annexin V 38% 49.4% Annexin V 9.2% 61.6% Annexin V 5.3% 57.1% Annexin V 5.0%
A: EF4; B.xdbmEa; C: TPO 20; D: Mel 200 nmol/L 21
3 Annexin V/PI # g 4ARAT
255, 255 255 255!
8 1 38 1 7 1 Z M1
w :
e M2 2 M2 e M2 2 M2
A B C D
gt 10' w T e o o TO o 0 07 T T 0" 0 0°
PE PE 0" pp 10 0 PE

A: E#%0; B.abm4E; C. TPO #8; D Mel 200 nmol/L 28
4 BEERILA) AKT RiX
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2.4 ALy Caspase-3 & ik

FIML7E ] GEE A 75 1k Caspase-3 5S40 fi i 1=, Caspase-3
R IR AE Z3 1M 2H K (29.5% +5.6% ) , B IEH 2 (5.4% +
0.7% )W It , ZF AL E L (n=4,P<0.001), 4/
A 200 nmol/L Mel J5 ,Caspase-3 KA N(21.8% £1.7% ) , 5
XTIELH (29.5% =5.6% ) AL, ZFAGIT#E X (n=4,P <
0.05), Mel 415 TPO 41(19.4% +4.1% ) thi%, 2R TG 2¢
HX(n=4,P>0.05) 4 Mel A {i| Caspase-3 11k, H Al
YEFA 5 TPO A4,

2.5 Mel st#m2 4064 AKT ERK1/2 45% A

fIMA Mel 200 nmol/L J5 30 min, CHRF 41 j{8 T 3235 [ B iR
b AKT L3, i % BRAL I (5.9% +0.1% ) 3N % (9.5% =
0.1%) , X F B8 XL (n=4,P<0.01) 3R Mel ATH I
AKT {5, 5 TPO 44(10.7% +0.8% ) lW#, 25 L4 it &
X (n=4,P>0.05) (&l 4),

JMA Mel 200 nmol/L J5 30 min, CHRF ZH i) ERK1/2 7%
PEUT 3, Xt AR (6.1% £0.4% ) 35N % (9.3% +
0.5% ), 23 H 4142 X (n=4,P<0.01), 5 TPO £
(10.8% £1.0% )tk , ZF G2 E X (n=4,P>0.05),

3 it

FRATLARTIIBFSTIESE Mel 1T L8 5 A% 41 B 45 7%
T B8, A A% A 3G B8 RN o34k s, AT DR AP 80T T /I
B I DI R, 2 e 0L/ NS sk 2 )RR 3 /A P
WAL HABRT ST B R, Mel 2 HE i /MR K 52 4 BIL I
AReI AT : O —Fh A KA BIEEH T8 E %
20, T % 400 L 1 B A /AR £ A B AR
EE LA VE I AT RE RN Mel A7 L A R FEY) i 5 i
BEILFTAIAE B Y « 49 J7 452 4K (kappa-opioid receptor,
KOR) M EMEHIA ) . @il i A AL fE HI R R B
PR LA R AR A 32 AN R R 50

Mel [ 1 {2 2 B A% 200 I 336 58 A0 o3 A 2, 2 75 g
SCERUR/ oA N NIRRT ER %41 OO Hbsi 3 1WA NY 73 50 L=
H A 0 DUAH JCHRE . FATTA RN % B A% 40 i 40
CHRF b5 x4, il il 25 35 175 4 M v, SR J5
A A 1 Mel , 45 5 8 7% Mel 78 50 nmol/L L
FEWT A DR AE R, 4 AA TS 2] i 4 & (P <0.05) .
Horr e i 200 nmol/ L iR 47 VE TS5 Sy W1 b, 44 A7
T (66.8% +3.8% ) FH 7 (81. 6% +5.2% ) (P <
0.01), 3@ oF A 4 T- 48 F5 : Annexin V/PI, Caspase-3
FLIC-1, FATTAGAH ST 75 : Mel 200 nmol/L 7] LL B} i [
ik CHRF 48 Annexin V/PI Caspase-3 Fl JC-1 ik
(P<0.05), #&/~ Mel A LIl B AZ 40 B T, HAR
P 32 ZE R AR TT LAYS /40 M Bl Al 1o 22 24 R 1) 411
AR , 18/ Caspase-3 [7H 1L AN & Lo bR IR A o
Pk TPO J& 7T B AZ A1 MRS 58 | 7 Ak A il /Ml A
B e E T, WP B A e sz T A
Vi EERE T Wik, RATFEIBAE T Mel 5

TPO XJ FAZ 4 Jf i AR 37 4E T HL 3, 45 SR i 7 < Mel 4
Annexin V/PI Caspase-3 [ 155 TPO 4 L3k, 2= H
TegiitaE i L (P >0.05) 10 JC-1 B3Rk (37.2% =
6.4% )5 TPO 2H(20. 7% +5.2% ) [LiX, Z B H 51t
(P <0.05), 78 Mel X E 4% 40 i £ ki 4 i Fa
SEVER PR % TPO 55, {5 20 20 i ik s 1k 22 24
iR &1 7 52 B A ANk 2L Caspase-3 i A6 18 76 U 5
TPO 14, Mel HT E A IH T VE 2 & A 15 5
S SR AER, AKT F1 ERK 21¢ R 4141715 5
AT S S MEEE 50T, i A A s (5,
REL L 240 Y 0 1 A 4 i BB 58 oAk . A S B, Mel
XoF A 22 240 L 45 240 T P R B U S R 3 i A S B
AKT il ERK %48 o A58 45 5t @R, A
Mel fi5 CHRF 4t flr #3411 AKT 1 ERK1/2 54 BH i,
BN, $e7n Mel X A 20 M i DR 40V A P RE 2 38 2ok
PSR 738 % AKT \ERK, AT T Ui 9 38 A5
PHRETAE .

SN2 Mel X A 20 B AT T o R T, i kG A
SAACSEAE R, RIS I /N A A 4 B AT R R . B
X /N sl AP 5 9 AR AR Y7 L ICTT B 9 E AR LA I
ITP 45, A] L Mel #E473697 . 2 A HALAE
LS5 HEH R

SE
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