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T- & Bel-2 FkMFEm . [k ] SR A MTT w58 52 Wl 85 2 (0 T AR R, DUZ R BE R 474 y7 s 5
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VT 325 6 000 T i Jg 240 1 4 00 05 4 5 3t 4 o 450G 000 fieb 9 200 L 9 T S Bel-2 363k, [ 45
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I 7 HH (P<0.01) , I Bt 350 57 384 85 1 386 5, B ali BT 55 5 10y 7 6 ARH-77 40 it oA 30 40 7
HKPAL T LX) ARH-77 ¥4 B B 0030 445 1 (P<O.01), BT AIT 4 MR TT AR 4 0H T
BN ML B 2 T, S AL M 22 A Ge ik X (P<0.01) ;Bel-2 1 3R 5 TRE, & 412 0
WA 3 22 % (P<0.01) . [4hit] #UTEXABTﬁ%ﬁ HusE T ARH-77 40 M i 7R S i 4E H
5 1 bR AR A 9 T2 R Bel-2 AR IR K S BT (I R R AR A S50 AR
A LYY ARH-77 400K 9 77 Bel-2
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The Influence of Thermochemotherapy on Inhibition of
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Abstract: [Purpose] To investigate the influence of hyperthermia combined with adriamycin on
the inhibition of proliferation,apoptosis and Bel-2 expression in multiple myeloma cell line ARH-
77.[Methods ] The working concentration of adriamycin against ARH-77 was determined by MTT
assay. The inhibition effect was evaluated by the growth curve of tumor cells and MTT assay. The
apoptosis rate and Bel-2 expression in ARH-77 were determined by flow cytometric analysis. [ Re-
sults | The ICs, of adriamycin in the experiment was 8.16pg/ml, which was defined as its working
concentration. Each hyperthermia group for 60min showed obvious inhibition to ARH-77(P<0.01),
which increased with the increasing of temperature. The adriamycin chemotherapy group inhibited
the growth of ARH-77 too (P<0.01). Each thermochemotherapy group showed obvious inhibition ef-
fect to ARH-77(P<0.01).Compared with control group,cell apoptosis rates increased and Bel-2 ex-
pression decreased significanty in hyperthermia group,chemotherapy group and thermochemothera-
py group,with significant difference among the groups (P<0.01).[ Conclusion ] Hyperthermia com-
bined with adriamycin chemotherapy might promote the inhibition effect to ARH-77,increase the
apoptosis rate and down-regulate Bcl-2 expression, which provide laboratory evidence for the clini-
cal application of thermochemotherapy.
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1 #RE57HE

1.1 “Hpatk

NI 22 B B R Al B vk ARH-77 T8 T8/ K
SR S 22 B AN A oL, F IR BE S 9 = AL AR
T& 10%86 4 L35 59 RPMI-1640 ¥ 320 T 37°C .
5%CO, K F= i i 5% .

1.2 FERFIRALE

RPMI-1640 £ ## 3 2 GIBCO 28 &l 7= & s B A= iR
A I3 R e DO R AR 2N R A I A R
WE(MTT) W A 5% 5823 1) ; ADM I 5 BRI 7 4R 2501
AIRAF; W WG [ K alm—)

ELX800 4= H sl B bn 4% 2] B 2 05T | i #E iR
IKIEFE A A A
1.3 SLWHARLE

SEU N RAZH (BLAl R SR ) ST BT A R
fey7al, Forpr $r7 Ak Y7 4 4% 43 il 1 40°C 41°C
J 42°C 3 AN ik 8 4,

T R PR KO A8 T I 60min, IR EE
A8 +0.2°C .

B8 2 T AR MR (Wi S AL B 7 vk . BaE R ik
1.2.4.8 16pg/ml 5 AW, B4 3 2L, U
MTT 325 00 7 41 A 15 GE A0 ) 2%, DL 48h 1Cs, Y254 ik
FEAE MRG0 TAEWRBE . 1Cs BUHE 1 1Cs, 11 4K 14
g,

BUE KRR LF 1 5 804 K ARH-77 4 i,
FH RPMI-1640 £ 77 ¥ Be A% 41 i % 52 A 5x10Yml 1
BN R, AN T S0ml BE IR P, PR R AR E
W T AR E 53 BN ALY 4 B Ak P 4L, % B2 %
FeI7 AUAE B A h Ak e 1 5% 5 AT Al e kT 4l
B2 0 A R BRI IR K A R e BROAS (RO EE i iR
60min, #K 5 0 IR] 5 SR A6 b 4k 2215 57 48h I A 2%
EER
14 ABMBEERZIRNARETE

53 0 B Ak FHR D % A 00 e B v, A R ol 4L A e
BT, 292 10%ml, 73 5 Wt 0.9ml 3257 40 L i %
A 2ml i EP 45 FE 1 0.1ml 0.4% 1% 5 B W 15 T,
BTG TE 3min T8 B A8 Fik4, B FgR.
Y20 B Y IR € T 9% A0 P4 G 40 P 4
3 HUSME, LR ER 3K,

TR 2 A0 A6 38 (%0 ) = 196 20 I S 80/ (35 4
JHE B E+ B 40 i B 550 1x100%
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1.5 MTT &N E 4 R g 3E

A8h WS4 4 1 ARH-77 40 3 Fh 21 8 4~ 96
LB, BEFL 200u] (10° AN4008 ), LA MTT
20l , 4k £2 85 3% 4h,2000r/min, B 0> Smin, & 0 2F 4%
J& 17.5em, W E R IR W, B LA 150l DMSO, 1E
R % Y %% Smin, SR 5B 5 2 CE T 4 H Shi
FRAX L, BE 490nm il A i 4 I 4L R OD .,
THEAH M s il 2, LI ERE 3 Ik,

21 3 5 0 ) R =6 R ZH OD BI{E 532560 4H OD
YIE)/XF IR ZH OD ¥I{Ex100%
1.6 373X 40 B {8046 ) 2 Al oA 1=

A8h I, W HE A5 4 B9 ARH-77 40 M0, 45 I 20 it %X
R 2x10°, Lhv3 B R 2% vh L (PBS) R U Al il 2 i )5 , &
IEE A 3001 DNA 54 (N & BiL1E 4 BE 100 g/
ml Fl RNA [ 20wg/ml), 248 40 fl A 0 5 T % ik
FeA-AF 30min, HE A 400p] 22 IR &5 LR
A0 SRS T 20 L R T L SRR R 3 IR
1.7 4B M 4 AR Bel-2 RiX

WA X RRZH ARYT 2 T 2 (41°C) Kb T i
(41°C+ADM) ) ARH-77 40 i , B 40 i 5k 2x10°
A~ PBS % 2 ¥, 1000r/min, &> Smin, & L2
)& 7.5em, 2 LW, A 1004 il B 7 & 5wl i1
FITC F53C 40 M PI4AA (Bel-2/FITC) FUAH I Y 9 14 XoF
I (B [gG/FITC), T 4°C KA MM F 20min, PBS
& 1 ¥, 1000r/min, &0 Smin, &.02FE4% 7.5em, 2
i, 0 B B A R, SEES A 3 IR,
1.8 T TTEEEEREM

FRAE Veleriote 1M 4L y7 6 A 19 AH B4R
A M EAE R [CI<[E s AHIER] : [Cl=[E ];¥m
YEM:[E]<[C]<[H] 5 [E]<[CI<[D]; THAMEM:
[(D]<[Cl<[H], Hrr. [H]#HI7H B 20 A7 5 5
(D AT 4L A 40 A2 05 2R, [C T #A A7 41 1 4 ffd
ARG 2 [E ] AR T7 BCA 09 Al 240 L7705 22 [E =
[H]x[D]/100,
1.9 SitF4ahiE

K SPSS 11.0 3 A4 47 5040 4 b, 25 58 R A
PR hn v 2 (ws) TR R TR 2R 2530, P<
0.05 W ESAHGIT¥HE L,

2 & R

21 MEZTIERENBE
MTT S5 1.2.4.8 M 16pg/ml AS[a] ¥ )
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ADM 1EF ARH-77 418 48h A4 411 il 253 514 17.9%
+2.9% 25.7% +3.6% 37.2% +4.1% 43.8% +5.3% M
66.3%=+4.5% ,ADM %} ARH-77 40}f 1Cs, N 8.16pg/
ml, I LA 245 W v B 1A T 45 TS0
22 MTEBENBEENAMEERNIIE

S 6T A0 MAF 15 R34 100%, ARH-77 20 i #k
TE 40°C \41°C K 42°C 3 Ml JE N S AW R 2 H A
Giitspm X, A 2 E ECRH LSD ¥, 7E 3 i
JE T MO TG 5, DL R4S 40 5 0 BR 4 g, ik 7 4l
ST A AT A i DLTE ILER 1(Table 1),
2.3 HREINEI =R

B4l 40°C 41°C Je 42°C#JT 60min 7E 48h Xf
ARH-77 41 i #4440 1l 1 F] (P<0.01) ; 5.4l ADM 2H
XFARH-77 40 Bt A7 — 2 i 300 i 4 FH 53 il J32 1) 4
A7 2H (7 240 B 40 ) 23 X5 S R A R AT 2 I S 4
=1 (P<0.01);42°CHY ALY 55 40°CHY ALY =[] 1y 411
HlRA B EMEZET (P<0.01),42CH 41C 41CH
40°C 1) AL YT 41 Z (] i 40 i) 6 25 S R g it 2R | X
(P>0.05) (Table 1),
2.4 {ARAT

TE 40°C 41°C J 42°CHR B2 T , ARH-77 4t ff 'y 4
ToIEOL R IR, YT L T AL T 4 20 B R T 2R A X 1R
2 AT BA I T (P<0.01) 5 A7 41 5 X6 BEZH A0 L 25 57 G
il L (P>0.05) , BT 4 i 4 i g8 TR B
Al T R Bt AT B U8 T R 4 B B 8 (P<0.01),
A 25 R 14y I L 1) 388 0 77 3 58 (Table 1)
2.5 Bel-2F&RiE

X PR | AbTT 2 K 41°CHI BT 4l ML T 4
ARH-77 40 i Bel-2 3 3k 2 43 5 R 74.8% +2.4% |
60.7%+4.0% .66.7%=+5.5% 48.1%=+2.7% ., 1LI7 4 .
P74 B ALY 4L A0 Bel-2 2635 5 5 5% B 41 A Fb
22 A GiitE 7 X (P<0.01); by 7 41 54k y7 40 &
PIT LA L 22 S5 A Se it 22 B L (P<0.01)
2.6 MyTMLTEESERTEM

A Veleriote 75 I % #4975 16 y7 B A 09 A B

YEHZER T L3 2(Table 2) .,

Table 2 The effect of hyperthermia and ADM to ARH-77
cell lines by Veleriote method

Mean of survival rate(%)

ARH-77

40°C 41°C 42°C
ADM 72.9 72.9 72.9
Hyperthemia 85.4 76.0 65.4
Hyperthemia+ADM 60.1 49.0 36.5
Predictive value 62.3 55.4 47.7
Type Synergistic ~ Synergistic ~ Synergistic
KI5 I

2 RN B BRI (MM 2 1 8 P 20 L S 1 2
) — T iR 2 0L TR AR R ZIR YT By A
A e R, BRIITCRER, SiRi2hE e
S B AT RH FERITINE R IR EA
TR LB R B T — R 24 i S A e
P A 400 10590 7 3] 1) 1 R A B A AR VR YT T
AN o835l MM i 1 28k %A T AR KA 5 o MM i
AT IGTT WAR i, by 3 ¢, ELFR 43 FR 3 XH Ak s
G T 2T 2 SRR T B AR

FLAT, P57 AT G 78 S8 1936 97 [ A Ak
W2 2 HSE T HALIT B G IR YT 2 & P e
R BIF 50 418 /b | B LM A5 V4 B T IR T R I
WG 15 B, Jo— 191 3 0 B O | R RO i A P
Ifil (disseminated intravascular coagulation,DIC) } ¥
1 % RS, #0028 3 7 A 80P R 2z 4 vk A SCa i A
AN BE A S, AR T RRARYT X AR 2 K P i
TRANIR ARH-77 BOFERT, I3 HALSI AT 70028
it
3.1 ITIE AL T SR R 1 A AL

PO RS AT R O A M i HL D LB AE
AET LA LA &3, QU I3 25 0 IR 520 < e
T R 200 i 14 A e 07 00 L J5E 1% 3 A PR RS, 2
T 245 W A R A0 I 9 T A R B R D B 1 2 W ik

Table 1 The survival,inhibition and apoptosis rates of ARH-77 cells with hyperthermia and chemotherapy(% ,x+s,n=3)

Hyperthermia Hyperthermia+ADM
fnex Control AP 40°C 42 40%C 41%C 42
Survival 100+0 72.9+2.7" 85.4+3.0° 76.0+3.5" 65.4+3.9" 60.1+3.9™  49.0+3.5™  36.5+£2.2"
Inhibition - 46.0+2.4 27.9+3.8 36.3+3.1 47.4+1.9 54.5+3.3* 63.6+£3.7%  75.9+£3.2%
Apoptosis 4.9+0.9 35.3+£3.0° 27.0£3.1" 35.2+4.2" 43.8+2.6" 53.5+£3.4™  64.7+£2.8  76.3+£2.8™

Note:*:Compared with control, P<0.01; *;Compared with ADM,*P<0.01,*P<0.05; *:Compared with hyperthermia of the same temperature,*P<0.01,*P<0.01
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JE AL SN INEE DNA 45495 S 52 w45 415 DNA
18 52 (2D i R Tk 200 6 I IC 4 IB% e 444 n , 5 80 4
R A pH {ELFAAIR , L6245 W) 70 B PR 15 M4 0 |
AN, @R T LAY 5B 1k g A A AR
i 25 . A S 56 U P it 24 200 0 B85 XA 7 it
SO R i ORT AL YT B S e i T R 2
UMM AR A E L, IRtz 20 = H A
B AT AT AN R TR T R A R e XY
R, AT S B IR 25 W BE IR AR B ROR . I ARR
AT AT IS L FH A B Atk R PR D7 T 1) BIF 5 A
TAPE AR R EFEIE I BT T LA R i g
20 N XY 25 i SR P B BRI E T
AWFFEEN], I 42°C 2h AT 24l 57 254 46
HEPENE R 10~100 £%, IR T 40 75 4 52 55 i ALy
LyW)AE ARG A% 3 BE T AE B
32 WMEBRXFITHRM

ADM 2 i 2 240 e o 0 A e S Ve BEL I 245 ), 2 5
PRI ML= 7 DNA & il i % 7 5 4 40 2 A i 1T
(TOPO I ) # 1 57) —DNA Wi 2852 & ¥ ryIE i, 51
ANMEFET BT S, G, 1™, i T ADM fifiR
MLAL T S 4, S ST B SR DR IR T R S
X il TR 4 0 A 3% 0 4 FH B S 9 58 ADML X B HAY
SEEEVE D AT BTSRRI, IR i 200 P B A
A — AN S S G RI RATE TR BT IR
SN B 2 4 R B 45°C£1°C,42°CH
A By PIT 2o 0 2% HE U AR 2 2 N — S WA,
O ARIGPR | ERANZE | UK B e B T e
A5 LR 2 R SR AT

B 4 itk L8/ 1 2(B cell lymphoma/leukemia
2, Bel-2) 4 DSl — 4 ) 240 e 08 T ) BE DY A 22 Ao e
Je3 R IR JU AR B | I S P L YO
T rm il 5 R AN T R A LR, — O T e R T
HALR WAL AS R, 53— T SRS R N SR ROk
A, EAT IR I T 0 ) 5 D 3k 1 i (R
PTG AL 32 102 1 s & AR B L R 2 — . Bel-2
BE DA J2 DA T V6P 7 L2 A MR P 8 Ok ) — Ao
JZEE R S 5 72 ) 02 Bel-2 3 H B AR H A E
TR DUIREE T A 3 5RE . HEE i A 2R AR i A
L IER A AR, Bel-2 2R 1 55 5 28 3 1 40 i
PRATR S A, BRI 258 B P 7E A
P2 Bl IR IATT R U Bel-2 £ YR IL T,
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ARILIEE R R, PR SHITIRARMYTA
R AT 20 50 5 Al ARH-77 40 M0 i 3 58 . A ok
HAAT2 ST Bel-2 2 1R IA K, #Ab 35 ] 2
PEE T 250 ARH-77 X Bl 25 28 0 U, g
J7 1T BE 23 R 3 T 24 1 — ol ik, H AR AE
ML A ik — 2 5, LR 2 R
BERE AT SR AL T BEIE AL, H T 2 AR Ah AL
5, Ry PR R FH AL 58 3 A AR B
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