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SRR IE A R R [ 8-(4-chlorophenylthio) adenosine 3°, 5’-cyclic monophosphate, 8-CPT-cAMP | MM fifd [ 52 1 2 ]
BEAEIHLH] . ik DAASEIVR E As,O,F18-CPT-c AMP BRI A& b 3 MMAH il ZU26620 1, % 40 i+ B0t 7 & Ccell
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FH I 20 R A S I 40 A BRI T, 3k — DR R A S EDRYE (Western blot) A6 401 i 47 1 AH 5 85 [ caspase-3 f1Bcl-2
RIEMA . R U26641 14 As,0,F18-CPT-cAMP S BB & 4 FE72F1120 h)s, B FH 245 20 40 B 389 5 40 1) 22 43 30
(18.01£0.13) %A1 (28.01+0.14) %, WHEmTHRMAHZ A [As,0;4 0 (11.35+£0.01) %F1 (16.01+£0.14) %, 8-CPT-
cAMPZL A (12.2640.30) %AFl1 (15.43+£0.23) %, P#J<0.05] ; (HPARAAIRU26640 M ICHE I K T1. BEA FHZ4L72H0
120 hj5U26641 M T- 34> ik 5] (22.26+0.13) %1 (31.03£0.14) %, EZm TEZ254H [As,0,444 (10.06£0.01) %A
(12.35+0.14) %, 8-CPT-cAMPAJy (13.26+0.30) %A1 (18.76£0.23) %, P¥J<0.05] . [RIIIERA F 245 2HU26640 i A caspase-3
BN AIBCl-230E R . 458 As,0,:48-CPT-cAMPXIMMZH M JE 1175 S8R T- 2024, (HIC M RIZR .
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Experimental study on cAMP analogue combined with arsenic trioxide inducing apoptosis in multiple myeloma
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[ Abstract] Background and purpose: With the application of novel agents and immune therapeutic strategies, treatment
outcomes of multiple myeloma (MM) patients have dramatically improved including not only rates and depth of response, but also
progression-free survival. However, a considerable number of patients become relapsed/refractory cases. Studies revealed that
the treatment with cyclic adenosine monophosphate (cAMP) or arsenic trioxide (As,0;) might be a promising strategy for MM
therapy. The present study aimed to explore the possible effects of cAMP analogue 8-(4-chlorophenylthio) adenosine 3°, 5’-cyclic
monophosphate (8-CPT-cAMP) combined with As,0; on MM cells and its potential mechanisms. Methods: The MM cell line U266
cells were treated with different concentrations of As,O; and 8-CPT-cAMP. The proliferation of U266 cells was evaluated through cell
counting kit-8 (CCK-8) assay. The synergistic manner of the two agents was determined by calculation of combination index (CI).
Meanwhile, flow cytometry was used to analyze the changes of cell cycle distribution and apoptotic rate. Furthermore, Western

blot assay was applied to detect expression levels of apoptosis modulator caspase-3 and Bcl-2. Results: After treatment with As,O,
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and/or 8-CPT-cAMP for 72 and 120 h, the growth inhibition rates of U266 cells in combination groups reached (18.01£0.13)% and
(28.01+0.14)%, which were significantly higher than those in As,O; or 8-CPT-cAMP alone group [ As,O; group: (11.35£0.01)%
and (16.01£0.14)%; 8-CPT-cAMP group: (12.26+0.30)% and (15.43+0.23)%; P<0.05 | . The CI value of As,0O, combined with
8-CPT-cAMP was higher than one in U266 cells. The apoptotic rates of U266 cells in combination groups were (22.26+0.13)% and
(31.03+0.14)%, which were significantly higher than those in As,O, or 8-CPT-cAMP alone group [ As,O; group: (10.06+0.01)%
and (12.35+0.14)%; 8-CPT-cAMP group: (13.26+0.30) % and (18.76+0.23)%; P<0.05 ] . It was also shown that As,O; combined
with 8-CPT-cAMP induced degradation of caspase-3 and down-regulated expression of Bcl-2 in U266 cells. Conclusion: The effect

of As,O; combined with 8-CPT-cAMP on induction of apoptosis in MM cells was stronger than that of single drug, but there was no

synergistic effect.
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Z KM E ek (multiple myeloma, MM )
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FIT, HAS,O 25 IR TR W . 3kl
PIRTIABE ST 230, e E A NIRRT R (cyclic
adenosine monophosphate, cAMP ) ¥k AU A]
DL MM T, i B AEfEHE s MM H i
P25 IR K ) M T S L %
T, ABFFELAMMZ LR U266 40 i S i 41,
TR As, O, FRLUFIER 5 c AMPHULBL ) 8- X S 45 T
FEIR R [ 8-(4-chlorophenylthio) adenosine 3°,
5’-cyclic monophosphate, 8-CPT-cAMP | 4b¥ X}
MM A4 52 e ST REBILAR
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1.1 &F

As)O, ( H IR M2~ 98 T Ss ) HIPBSHE
#l5 mmol/LAEfFEH » 8-CPT-cAMP (Il [4 £ =
Abcam/s F] ) I TR A ECH] B B2 50 mmol/L
IR
1.2 HAEEFEHREEENR

MM R U266 40 i - TRE A8 38 A2 2R 24 e
o LA B AF O AR A . #52x10°4/mL U26641]
MR T 10% B4 M35 . 100 pg/mLEE XK .

100 pg/mLAEEF 2 12 mmol/mL43 2 [kl Y RPMI-
164035558 (I [ 3L SigmaAd] ) o, HHLAE
R E SR (37 °C COMRRIIE NS % . 95%1:
) 48 hfE e /-2 FH Shandon Cytospin 441 it 5
LR HL () H 3 Thermo Fisher Scientific/y /] ) #F
fimh, EntiEgetn, 7E005 e T g A
JEAS, FHPhImage-Pro Plusf {44 4
1.3 #Aait#iXFI & ( cell counting kit-8,
CCK-8 ) &4l 2 Bt 38 ] I 2

BOW B4R K U26640 06, 4%5%x10%/ mL
BT o6 fLAR , FEFL100 pl, SZ562H 43 ) Baoph
N BE4A F10.50,. 1.00 umol/L As,O,#1200 pmol/
L 8-CPT-cAMPALBRU26641 g . [7] s 15 15 751 XiF A
IRz [ R, B3 EfL. B T37 °C.
COMRFEC R 5% AR EE R oA, HE9R720
120 h/5 AL A 10 pL CCK-8%5 (A H
ARFEAZEIIIET ), RS, dkeidi3R4a h, ks
SR, DAZS O BRELIA 1450 nmib 451K
JEE (D) . AAERIHE (%) = (1-Dyyy/
Dy ) *100%3# 473155, i H]Chou-Talalay
HorMrik, miCompuSyn#i 155 i 4 4b FEZH
ARG N 4% ( fraction affected, Fa, HIZh#)
Qb 3B A M AR R T  E ) R R Y 25 R G A8 2
( combination index, CI) , 3% #|Fa-CIjifi%k,
MCI<l, FomGAMEIER; Cl=1, £RMiZy
HEIMER; CI>1, FRMZAHEEHIER.
1.4 FRC4mAR AR ha B HAFURE T 2
1.4.1 2o B 2

A3 BIMCAE T3k s K B4 H0.50 . 1.00 pmol/
L As,0,/1200 pmol/L 8-CPT-cAMPALFH[U266
iR, PBSYEIRIGINATS% L BEH W, —20 °Cl#
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SETERE; MIAIXPBS 10 mLiE%A], 2 500 r/minf
05 min (B0 A8S ecm) |, BEIR2IK, 4
FMA100 mg/mLAZ#Z R EE ( ribonuclease,
RNase ) 37 °CiE 30 min; KH100 pg/mLA#AL N
iE ( propidium iodide, PI) Yefa 5% i =40
AR BT A e 28 E Beckman Coulter/ w] i
MulticycleZR /IS8 . FEGERI 53T o
1.4.2  fahe A = F A4

& Annexin-V/FITCH T-#:MEAH & (1 H
FKEBDAF ) Ui, KA R AL FEZH 4 i LA PBS Pt
WEMAL mLE5G 28 ok, BRI . IR
JIMAT00 pL&h &% b &3 pL Annexin-V/FITC,
HEIRS), #OGEF 1S5 min, FRHIA3 uL PI,
DGR E 3 min, REMALS S 400 pL, 1 h
P EA T I A ARSI
1.5 EARENEE ( Western blot ) & £A BeLfE
THXEBRRIZE

TEPBSYELJ B4 4L U266 40 I i A 4 if 22
fRRIEIUS R, &% Dl E s, Wsd
S DR T T R IR AN ( sodium dodecyl
sulfate, SDS) RPVIEG ML EE S T BB IK, HH
BEIE A MRS RING A WIEFL b, IAAHN
—¥t (fu$EBcl-2Flcaspase-3) , 4 °Cidik; &%
0.19%Tween-20PBS 3T 53 Uk i i 55 AH i B8 FE 11
THUER TN h, N HECLIRAH & (18 H
Amersham Pharmacia Biotech/A 7] ) 52 394544
fEo AU B 35 [E Santa Cruz/s Al .

1.6 ZritF4biE
FHISPSS 16,08 F AU THIIAMT, T ¥t
BHHX s IR, K507 2555 M, PRZHIA B s ok
FHAIST REAR oG55, 2223 BT AR FH B R 25
(ANOVA) 4311, P<0.05hE S A5+ L,
2
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2.1 As,0,#18—CPT-cAMP & & Bt & Xf U266
HRE KBRS

MM4H IR U26640 1421.00 umol/L As,O,
F1200 pmol/L 8-CPT-cAMPEAM [ 14 Ab 1721
120 hji, BEA 2G4 FTA S 00 40 i A K i R
A3 1E%] (18.01+0.13) %M1 (28.01+0.14 ) %,
= T Bl 25 20 [ As,O4 B2 20 4 i A=
H3%4 (11.35+£0.01 ) %F1 (16.01+0.14) %,
8-CPT-cAMP H. 25 4 40 g A K 4100 ] R H
(12.26£0.30 ) %Af1 (15.43£0.23) % | , ZHA
Giit#E L (P<0.05, %1) . [HAR[FEHKEEAs,O,
(0.25. 0.50F11.00 umol/L ) B fZ 14 8-CPT-
cAMP (200, 300F1400 pmol/L ) LZbFHU2664H iy
Jei H M 2N AH N 245 909k N F CompuSyn#k
Hartr, SR ER, WG AEEU266 4 1Y
CHEF>1 (F2REL) o BB RN, H2)
2 KB A R 0 X5 s IR AR R )N L A e
e & TN AT E R I S iU | 70N <5l g A
PR R I T2 4L A B R R 2500 . & 7R 1k
(E2) .

£ 1 As,O B2 K Bk &8-CPT-cAMPXT U266 40 A A4 < Hy 541
Tab. 1 Effect of As,O; alone or combined with 8-CPT-cAMP on the survival of U266 cells
(%, X +5)
Growth inhibition rate Cell apoptotic rate
Group Sample number 7
72h 120 h 72h 120 h
Control 3 5.65+0.15 8.98 +0.01 5.51+0.06 8.98 £ 0.01
As,0; 3 11.35+0.01 16.01 £0.14 10.06 +0.01 12.35+0.14
8-CPT-cAMP 3 12.26 £ 0.30 15.43£0.23 13.26 £ 0.30 18.76 £ 0.23
As,0518-CPT-cAMP 3 18.01£0.13 28.01£0.14 22.26+0.13 31.03+0.14
£ 2 As,O.BA8-CPT-cAMPXtU2662H Rt 58 i $0 il 385 Kz
Tab. 2 Inhibitory effects of As,0; combined with 8-CPT-cAMP on the proliferation of U266 cells
8-CPT-cAMP c,/(umol-L™) As,0; c/(umol-L™) Fa CI
200 0.25 0.136 65 1.471 89
300 0.50 0.265 57 1.113 13
400 1.00 0.288 27 1.356 65

Fa: Fraction affected; CI: Combination index
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Fig. 1 The Fa-CI plot of As,0; combined with 8-CPT-cAMP on
the proliferation of U266 cells

Fa: Fraction affected; CI: Combination index

2.2  As,0,#18-CPT-cAMPXfU2664 Bt - %
el

Annexin-V/PUR G v 3t =X 20 At A K 41 iy
FTRMZE R BN, U266414:1.00 umol/L
As,0;f1200 umol/L 8-CPT-cAMPHL24 [ Bk &
REFRT72H1120 h5, As,O B2 40 4 175 N
(10.06+0.01 ) %HI ( 12.35+0.14) %, 8-CPT-
CAMPRLZGA A T-% 5k (13.26+0.30 ) %Fl
(18.76£0.23 ) %, k& HZJHAMIIAT- 287303k
F (22.2640.13) %M1 (31.03£0.14) %, B
FEAZG4 (P<0.05, 1) .

U266-72 h

Control 8-CPT-cAMP As,0, ++

< Bcl-2

 —— ———

As,0, 1.00 umol/L

8-CPT-cAMP 200 pmol/L

+
"o

B 2 As,0,718-CPT-cAMP £k & Bt & A 12 U266 401 /5

HEFE
Fig.2 Effects of As,0O, alone and combined with 8-CPT-cAMP on

the morphologic changes of U266 cells

23 As,0,18-CPT-cAMPXTU2664H 1 Ay T
PEE B RIEH T
FHAs,0,F18-CPT-cAMPE M [ B 45 b FRU266
72 hji, Western bloths il 2 fifd P caspase-3 il
Bel- 2@ H R RIEM . R TR, As,0.58.25 )
I 5 8-CPT-cAMP 1] LAfdi 411 ] PN caspase-3 25 11 &
UG AL, [RIET N EBel-285 A K, Hi
& FH 244 caspase-3 85 [ By U1 E AL FIBcl-2 85 113
KRR R, fii8-CPT-cAMPEAZ X 4 Jfd P
caspase-3FIBcl-2 R TCAl s ([&3) .

U266-120 h

Control 8-CPT-cAMP As O, ++

| < Cleaved caspase-3

A s |4 Caspase-3
e «(Cleaved caspase-3
——— | <Bol2

<fB-actin

B 3 As,0,f1 8-CPT-cAMP3{U266408 MBI E A RIENR
Fig. 3 Effects of As,0; and 8-CPT-cAMP on the expression of apoptosis modulator in U266 cells
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St BEL gy AN T Ak 0y P S T A R 244
ZRAGIFE X, RN HCompuSynfk 43
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2R MU L T A R LR AR AR ISR T A7
RIEAE, WA e 2Bl i i G caspasesifs
ST, Hpcaspase-3 &M T fR TP BB LR
SYUIG . Bel-2/E b —Fpiid T8, S4RikM
TN ARSI R I, As,0,5258
64 8-CPT-cAMPHE 4175 S U266 41 il N Bel-226 545
FE Fcaspase-385 UIThifk, $#E/8 As,O5 525 B Bk

£ 8-CPT-cAMP 1] RE S 1+ 41 ffd PN Lk (AR i 42175
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