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Abstract

AIM: To explore the effects of Disodium
Cantharidinate and Vitamin B6 Injection
(Aiyishu) in combination with radiotherapy on
cell proliferation and apoptosis in hepatocellular
carcinoma cell line HepG2.

METHODS: After HepG2 cells were incubated
with different concentrations of Aiyishu injec-
tion, cell proliferation was measured by methyl
thiazolyl tetrazolium (MTT) assay. Twenty-four
hours after incubation, cell radiosensitivity was
evaluated by clonogenic assay. Early apoptosis
was detected by annexin-V-FITC/propidium io-
dide double staining assay. Apoptotic cells were
observed under a fluorescence microscope.

RESULTS: After 72 hours of incubation, Aiyi-
shu injection (5.0 mg/L) significantly inhibited
the growth of HepG2 cells, and the reduced rate
of cell growth was 68%. Aiyishu injection in
combination with radiotherapy showed stronger
inhibitory effects on HepG2 cell growth than
either Aiyishu injection or radiotherapy alone,
suggesting that Aiyishu injection and radio-
therapy have a synergistic effect on HepG2 cell
proliferation. Flow cytometry analysis demon-
strated that the apoptosis rates of HepG2 cells
incubated with Aiyishu injection (2.5 mg/L) for
24 h or irradiated with X-ray (4 Gy) for 24 h were
11.15% and 10.10%, respectively. In contrast,
HepG2 cells treated with Aiyishu injection (2.5
mg/L) for 24 h and then irradiated with X-ray (4
Gy) for 24 hours had an apoptosis rate of 23.75%.
Clonogenic assay showed that Aiyishu injection
could enhance the sensitivity of HepG2 cells to
radiotherapy.

CONCLUSION: Aiyishu injection can signifi-
cantly inhibit proliferation, induce apoptosis,
and increase radiosensitivity of human hepato-
cellular carcinoma cells.
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HR mERMNELEZIBOA., T AEAR
PEE IR AN 2 A FBOBRA AT 43 A Hep G238
A HIER, B astBnt, sE R
Y ZB6XHepG2A M 474l 4E A, 5+ 23
WIEAR A &, R4 A FBOKE A
5.0 mg/L. YEARTIA AT2 h, BEEBR AL A F
B6xTHep G24m R o ¥ 4) F s K. 22 B BR4M 4
A HB6Y k7 B A 4L 32 28 3 Hep G2 F ) %
R 3 TRk s BB s A B o 4k
ST, RTREIRAN YA FBOS XH &
HepG289 4 #) R A W EAEA . AKX 20
ST R 2.5 mg/LBa BB 4 A A BOAER T
HepG2£mft.24 h/s, 11.15%% AT & 4m AL &2 )
. 4 Gy# X4+ & AF A HepG248 it.24 h, 10.10%
B sa i K A . 5.0 mg/LBE B BR 4 4t &
ZB64E A THepG24a #2224 hJs 3T HATX G4 18
5, 23.75% g AR R A B . RIET R R4
R B, mERMYEA FBOT VA RAT R
BEL 84 Z AR
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YERIBLE] B 8 Ao i 2, AR R
55 A A BERR B AT G, BE TR (sodium
cantharidate, SCA) RPLHE L 1A ¥, A
PERHLAR I S g, Ths A AT R, 21T
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Ytk ZBOXT I 41 i HepG2AE K 5 M, #51 BE
B EZB6 5807 4 ity M R B HA
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1 MRS E

1.1 AR N4 e 40 ek HepG2( T #XHepG2)
FH R S R K A A i A O s R BE R R
B4 1T 2R B 6YE SR (B N A i 2 A7 BR A D).
DMEM}; 75 5:(3 FE Gibeo A 7)), JiG2F LIk (it
e R AT R A F]), Annexin-V FITC/PIR
PR LI = RAEDE AR TT).

1.2 ik

1.2.1 @ f3E#c: HepG2hi 7% 1100 mL/LJf 4l
HHFIDMEMEFFREE N, B T37°C. MR, 50
mL/L CO,M & FiH# MR 7=, HHe B K 4
AT 40 i S 6

1.2.2 X& B4 &4 6 mVIUFEE P4 ] -PRIMUS
P H HL 7 H G nidi4s, 7526200 ¢Gy/min, $5H
50 cm, HEIFIS R 4r 78 R5 1.5 em BRI AMER.
1.2.3 @ fe3g s 3 (MTT): BUREUE KK
HepG2, HlE1 X 107/L A4 o83, R 19641
e, £E7L200 L, 2 E3EGHIRD). AR BEER
AR ZZBOIIHR o A KT AL. 5.0 mg/L41.
2.5 mg/LA4. 1.0 mg/LA, 4340, i
3. 6+ 12, 24, 48, 72 hja Bl NS g/L
WEEHIMTT 20 uL, % &4 h, 3 L1, 11200 uL—
FILTEI(DMSO), & TR % w47 % 5 minii
AY, FH BRI S e A A I A 570 nm RO
R, BEASEES R 3REUIE. $0H % = [ A
A2 A HA)-(4h A HAE -2 A HAAH) /O
WHA -2 A HA{E) X 100%.

1.2.4 Annexin-V FITC/PL:E#m 8 = BUEHUE
KA HepG2, HIEE1 X 10%/L A4 ik, 2440
AR A 80% A I, -4 4 4G T LA N AbERE A
K, SEIR A A (V)X RAL; (Q)XH L 4L 24
4. 8 Gy FITEXPTLL G, 700l T Y524,
48F172 hittEHep G241 Hd; (3)BEZ& RN 4 A 2%
B6ALBEAL: LA5.0 mg/L, 2.5 mg/L, 1.0 mg/L¥KJEE
(PR 4/ X BOAL B Hep G240 i, AbFH )5
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Wi £ B8 . R 1 MILEGUREARENBIEERR SN 44 RB6{E R ARE i B Xt Hep G20 HIHIZR (%)
B St A K ARiE
3T BE RSB 4N Y
ii?ﬁ?zﬁg 3h 6h 12h 24h 48h 72h
J& ol 2% N
BV, S MZERRENAEAE R BB E (mg/L)
bR . fest T 5.0 0.11+0.02° 0.18+0.03° 0.23+0.01° 0.35+0.03° 0.58+0.03° 0.65 +0.04°
ﬁi%ﬁﬁffﬁi 25 0.08 + 0.02° 0.12+0.01° 0.17 +0.01° 0.25 + 0.02° 0.46 +0.01° 0.55 + 0.02°
B6 R Z g %;'P a a a a a a
7t 54 1.0 0.06 +0.01 0.06 +0.02 0.13+0.02 0.20+0.03 0.28 +0.01 0.35+0.02

UHRE 0.04+0.01 0.06 +0.01 0.06 +0.02 0.08+0.01 0.11 +0.04 0.12+0.03

°P<0.05 vs WIRLAE.

= 2 REAXEEZERIEAHepG2/52 WkEIEEERZAE

(mean + SD)

DEESESEEAERB6 0 Gy 2 Gy 4Gy
7 101.7+6.7 81.0+4.6 30.6+45
(S| 59.0+4.6° 31.0+3.0° 6.0+1.0°

°P<0.01 vs ToPREETRINA - B64A.

24, 48F172 hit#EHep G241 itd; (4)X Lk 5 +5T
IR ZB64L: £E4 GyMIXIH 2k U 24 h
BTIA2.5 mg/LIBEES TR B 4k 4= 25 B6, AbHE 524
487172 hit 8 Hep G241 . K F1000 g 025 min,
Fr i, W, FIPBS TR IF % B
5-100J7) FR 40, 1000 gB5.005 min, 37 _EiF,
BIA195 uL Annexin-V FITC 454 ¥ 5241 A, il
A5 pL Annexin-V FITC, B##E1E%). 20°C-25C itk
JEIEE 10 min, A1 10 pLAAL AL IE G (00, 529
TRAT, UK BEGARAE. Bl RN EEAT I 2 40 B ARSI,
4 S50 T A 3R 34
1.2.5 %A BN % Annexin-V FITCif
FEE UL, 244U T HepG21E4T Annexin-V
FITC/PIH:{f, #£Olympus IX-70% {3 & 5 ) Wik
B M A AR Ak
1.2.6 MR E TR LHep G241 i E K 580%
A, 2.5 g/LIg s FEE AL, 4 540 ek
W, o3 S B AR R A, g
REALAN T4 Ty 3/, Beh 6 4LAR, /4l
3ANEEAL, 10 000441 /AL, 157748 hs 4 Al AT
0. 2. 4 Gy I XN JEUN, HEUR AL 2 5 40 it 115
B2 wk, TR T 5040 (1 4R 7 4k
Siit#Ab 3R R SPSSI12.040 ik, ot
Pmean+SD# IR, #7415, P<0.05H
CENES-9'8

2 BR
2.1 MTTk#m s B84 40 4 £ 2 B6xHepG2 4

K dph) 2 Gout LR T AN RIA E 1R B0 3 il 4
HEZEB6 TEANENE I 1] SO Hep G2 (1) 4 26,
S A BRI, 5 AL EE, U IR BN 4 &
B6XTHep G2 K A7 W R IAE FH, Bl B 2 1%
BIYEA: FBOM LI N, AR AR F IR (1 24
B2 R A 4 A BT Hep G241 i i1 4F FH %
W, B RN 4k R K BOIR N S.0 mg/L,
Vi I 18] 472 hy X5 Hep G248 i ()30 i 2% f k.
S0 45 PR B TR N 4E 4 ZBO6XTHep G2 K
FLAT W I8, H S PR, AN TR
JEZ A RS, 3R A5 5 4l
Z AP 7 S 34 i P2 R (P<0.05, 36 1).
2.2 sE BN A FB6Y AT B A4 AT
HepG24m e %76 s 09 % vm 482 GyEli4 Gyl
XL 5, 262.5 mg/LBEE IR Al 4 1E 2 B6 Atk
PRI -4 Hep G240 Wi 45 V% T B3 W AR T8
oy P AL R A, HAT Gk 2 5 (P<0.01),
PR BE SR b 4 7 2B 6 L AT 41 v U 4
Hep G241 i A= K R FH (3€2).

2.3 EHB AN YA FBOAXH EZ A HepG220 i
(24 h)&-2869 B T F (%) LWL PR, 41 L%
FROMIRIEZR, 5 NSRRI T %, 7o RN IE
AR AT O Ee). 22 S BR A T LA AR R 4 i
B 7 % (B 1).

2.4 BIER A MER MmO A THBEFR
3R E 5O Wi M %2 Annexin-V FITC/PI
GO R Hep G241 it TE A 7484k AR ) 40 AN
B Annexin-V FITC/PIH (0, I8 T4 ol Ye et
o, SRAEAN BN G 2 (. SEut 25 R BL: B
X REALAE, #5241 Hep G241 i LAAS [RIFE FE IR 172k
Ak A (A A e R ), T S 1 Hep G241
i T ] AZ A G AT A R SR SR 40 (1 2).

3 118
TR 42 3 IR £ A VT I R Bk,
JIF T 88— A S O B 28 B, WA T
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1 BLEIINAIEF24 h, HepG24BIBIAT-2R. A—C: 2 Gy, 4 Gy, 8 GyRUXFZEGLFHH; D: W E4H; E-F: 2.5 mg/L, 5.0 mg/L
WP ES RN A FBOL IR G: 2.5 mg/LIRELBEEEFR INAE A EBo N4 Gy IX I E L.

2 BIERBHREEMERIVANNexin-V FITC/PIRENIHepG2 IS L. A: AREFRHIHep GRATHI( X 400); B: JHT- IR
FEHep G2 ( X 400); C: JHT- M ERFEHep G24RfE(x 200).

AN TR YT . 20120904 LAR, B T
PR IE MR LRG0T BLS g o, DL
S TBU A2 ) 2 T SR S T 40 g D8 T I Uk
FRE, B g 0 T80T 2 R E R 1 2 e e ™, AR A
Jy—FhEE R #57(genotoxic agents), RIS I
A2 N PR 4 R T U VR T R IR T %
PERR A EE TR —, BRAMBEET & 38
JHRE A AT E B . AR, BEETR
BRT LA T 0 R T, PR R A R
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B6VE S W B A IR AN 4 A =B S W, H
75 40 B T IO E 9T H AT AT HR6E.
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GIRITITR, W 2 WS Ah FER, 12
VEFIMLE AT, H FroR WG, JAT 1 aT a5
T, BEESIR AN e EBOXT AT 4 i Hep G2 .
FANEIEA, i R gl M T, IR BRI
JHF 968 PR 250 . A9 R MU T T K it x40 i 43
M & SR BB IR Ak i 2E 25 B 6 Ak 1T 9o 40 i
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RET 26 %
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Lt —FFE

TR 201 4 M A W SR D TR Al T A, T 4
TRz R

B A XS £ R R K, T o 0 P P 1
A FH A 8, L 56 1 P 40 ) 5 4 4B 7
K, TR A 3G 0 T 0T 3 R A B e g A
F, BAT135 I 4557 5 (2.5 mg/L) BT 2 i 4
A FEBOE A XU 2k, ILIEE T 40 i, XA
LD T BT R, AEAT A XS 4 HE G )
(AT B B T 4 B i %, dndai oK
AT 7 2.5 mg/LI BRIl 4 4 2% B6
A4 GyMIXST&/EH T FHm 40 24 h, FT:%
$128.95%, W T4 GylFIXHH£: A8+ BT 41
H124 hif¥ T3 (10.10%), 7 FRAR R 28755 11
[F I, BRI 2T 0T 808, [R]i8cs T X 1E
JFF 4 PR ) 4345

IR et al" OB BB RN AE R SME T
N 41 i 2 B e 1-7402 1) 75 5 i 41 i (i 9 7,
0 T A B ) AR I B AR FEPL R T RE 2
FHEI AR A T G, 5 et al™
(RIFFUER I BB TR AN T i 40 it Hep G2 %
SEAHMEIE . R 5L er alHRGE, BEREIR AT
SFHRC A T T VAT R PR (e i
s FLBE . EESE), Rt mia T RCR, BRIK
JEROT AN R ROV, s B AR TR T, B PR
G 32 U1 CEAE .

ARSI ()45 TR W], BEESIR ik EB6 5 X
S AR I AR IR 5 B SR A T B B TR A 4 A 3
B6IR X 5 £ 5 N FH GE - - 40 i 3 4 i He p G2

FIER 93 1 A 2 AN A0 A= 2 DL A AT £ - 2k
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