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BE B o4 A B BB A0 IT 8 AR R AS LG 09 VEGF . bFGF \ TNF-o &£ 8% vf 3R 50 E 388U A 69 push) , Joik . 4%
24 FARR, B A AMMRER R TS 0.2 mL Hela 4m Ao ik 3 473 L, 20 2 098 R R AL S % AT F8 28 (Control group, CG). i
#) & B 48 (Thalidomide group, TG). 7% J7 28 (Radiotherapy group,RG)FeBt 474 57 2 (TGHRG), 520 6 R, 5 AL T H TR A E M.
R BRI GRIT DR BRI R AT R, 7 14 d JE il AR AR R B ARAR R I8 k) B M g AL 3R A K AT ] (Delayed
tumor growth time, TGD). 74 4434 4% t.(Radiosensitization ratio, SER) . I 9% 48 I 649 SR SLAZJE Ml B 5B i P s R R A KR F
(VEGF) st ik £F 4 20 1 2 % B - (bFGF) B 5% 2022 ' VEGF .bFGF i 95 ¥ 56 B F -l TNF-c0) 20 47 5 1 JE e Bt 3 75 380 3
BRBRASAIG WA ST AR BRI R 0677 14d )6, Bt RaaAart, i A B R4l 307 A Anii b8 J7 AR BT B R AR A 2
T2 IR R REE ,TGD 34 R E W R K R MmO H3 A R385, b F B AP 540 VEGF bFGF,
TNF-a % ik &3 H B BAK(P<0.05); 5 7V A B R 0 Ao 3 57 AABIL B AW TR RB EA R TR, B R £ B H8 5,
TGD 3 2 # ¥ B3 K IR AA BV 38 %, Mo % F B i A= 78 48 F VEGF bFGF  TNF-o & ik & 3 9] B B4R (3
P<<0.05); A 38 #UL(SER) K T 1 8518 10 A B e T B2 34 52407 *+ 8 HBAR A A HLE 09 2R, THe 5 L 2 & 41K VEGF .bFGF,
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Effects of Thalidomide Combined with Radiotherapy on the VEGF, bFGF,

TNF-a Expression in Cervical Cancer Nude Mice*
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(Department of Obstetrics and Gynecology, The First Aftiliated Hospital of Jiamusi University, Jiamusi, Heilongjiang, 154002, China)

ABSTRACT Objective: To analyze the effects of thalidomide combined with radiotherapy on the expression of the VEGF, bFGF
and TNF-a in nude mice with cervical cancer xenografts, and to explore the mechanism of their sensitizing effect. Methods: Twenty-four
nude mice were selected, and 0.2 mL Hela cell suspension was injected subcutaneously into the left armpit for modeling. The nude mice
with successful modeling were randomly divided into the control group (CG), the thalidomide group (TG), the radiotherapy group (RG)
and the combined treatment group (TG+RG), 6 per group. Each group was given carboxymethylcellulose sodium, thalidomide solution,
radiotherapy, thalidomide solution+radiotherapy. After 14 days of treatment, the tumor volume, tumor inhibition rate, delayed tumor
growth time (TGD) and radiosensitization were measured Ration, Ser), necrosis degree of tumor cells, microvessel density, VEGF, bFGF
in serum and VEGF, bFGF, TNF-« in tumor tissue were detected. The radiosensitization effect and mechanism of thalidomide combined
with radiotherapy on cervical cancer transplanted tumor in nude mice were analyzed. Results: After treatment 14 d, compared with the
control group, the growth rate of tumor volume in the thalidomide group, the radiotherapy group and the combined treatment group was
significantly slower, tumor inhibition rate was significantly higher, TGD was significantly longer, the number of necrotic cells was signif-
icantly increased, microvascular density, serum and the expression of VEGF, bFGF, TNF-« in tumor group were significantly reduced,
the difference was statistically significant (P<0.05). Compared with the thalidomide group and the radiotherapy group, the tumor weight
in the combined therapy group was significantly slower, the tumor inhibition rate was significantly higher, the TGD was significantly
longer, the number of necrotic cells was significantly increased, the expression of VEGF, bFGF and TNF-« in microvessel density, serum
and tumor group were significantly lower, the difference was statistically significant (P<0.05). The sensitivity ratio (SER) is greater than
1. Conclusion: Thalidomide could significantly enhance the effect of radiotherapy on cervical cancer xenografts in nude mice, which may
be related to its significant reduction in the expression of VEGF, bFGF, and TNF-q.
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VO B BRI AR B [ PO AR I s A () R o
FRANED; NEr 2 40 Mok: Hela 404K [ _EIRAFA: 2L A BR
/N ] ; Gibco DMEM = 4 55 55 2k Gibeo Jif 4 1L 75 241 I 28 8K
T IREHE (T EDA PR B SR SR A 36 E CORNING
NE]; /B CD34 Busg BEHi AR Il [F € [/ Lsbio /4 &) ; VEGF,
bFGF F1l TNF-a ELISA {7 & [ £ [F R&D AF]; HLFED
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1.2 4pmFNSELEEhY
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DMEM K5 5T 37 'C .5 % CO, JE R4 h 558 . Wit ZuMe e
BALB/c #4f 24 H K 18~22g, W HPPIA A SER ) s
1.3 #ERET R LG H A

TORR A4 T WA X A K 01 Hela 40, A% 1% 107 /mL
AR , AR HAR MG A S 0.2 mL SEA T3,
TERLE B 2 d R A B TN , FR I B AE] 8 mm
a2y, Bl BT AR R YL CG . TG .RG #1 TGHRG,
B4 6 H, CG 4 BRI 0.5 Yo B4R 4M, 1 1K /d,02mL/
W IELFEST 14 d; TG 4 JEHEFEST 25 mg/mL VR B R
1R /d,0.2 mL/ ¥, BEH 5T 14 d;RG 24 AR BUE ET ST 5 %K

BTG, 6 MV RS BURGB A K, 2 Gy/d, 5
W/ T 10 YK TGHRG 41 - 7 s 7 5 25 mg/mL V0|
VI, 1 IR /d, 0.2 mL/ R, ST 14 ds o7 ik g7 4.
1.4 [EEMNBEIRRIFNFE
141 PEEREMEMFHRNE SHARBNGTRS 2d
FHH TR R RO 2 s 19 e A2 (L) FR AR (W), IF TS
REBATA(V), V=Lx W2x /6, Hidt /6= 0.520014 ) J4¥7 2 w IS
SOUME G FA AL FE , 30 B3 B v J5 B, G5 B 4 il 5%, Jifa g
il = o BRAL P F I - A 2407 B B/ X R4 P ) &
JEx 100 %. FRECT B0 BT 10 %l B 2, wiEa
WP 45
1.4.2 By TGD FA SER JUE 0454/ B (R FRLE K
FEHIRSLIAT 5 5T E A ZE ], TGD= 452541/ R BT - Xt
HEZH/INERUFHI 5 SER= B 4 /INEURI R / 807 4/ IS BRI 019
143 PR REHIE kU A e FARARER (x
100) T W5 B R e 15 50 , P F R A% (¢ 200) F %% 10 4S9
W AR PRTTE 100 A e 41 i 0 SR AR A0 05, SRFE 40 B 1)
ST - A0S H 2 2V Ak s Th 2k 2 M AL R AR AR VB R
BRI R A AT R A R AR A, 0 IS S8 4, Al ey 241
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HYRELI SR LT JE R
144 REANXET MVD  FH CD34 X Il N B 40 M it A7 4
pric, DAL E ek 3 00 B AR OO PRI, B S A
BEALET T A E m {2,
1.4.5 Mm% VEGF.bFGF #&ill S48 R B THZ500 .45 20
Ja 1 w.2w Wl B, 4%t IS >k i VEGF f1 bFGF
ELISA 3 &b A 746 =29,
1.4.6 ##EEHAL R VEGF.bFGF, TNF-o 8l & 414 EIA
JT2wE, AbsE, ERSHIMEAL, #H VEGF bFGF fil TNF-a
ELISA 5] &5 8 B 3 E A 7 R 2o,
L5 giitEAE

I FH SPSS 18.0, 1 #ERI L xt s /1%, L) one-way ANOVA
VE22 50 24T, P<0.05 A2 R G G2 X,

2 &R

2.1 ZEMEERIENLILER

YT, 2 AR MR A TR LB TR 22 57 (P> 0.05) IRYT )
14 d, S5 RRAAR L , VDA BE e 4 T30y LRI 53R Y7 2L AR U
SRR K s LR 1o SR B AT AR LE
HRE IR T MR AR R B i/ (P << 0.05), IL3% 1.
2.2 ZEMEINHIRAI LB

IRITIR 14.d, S0 BRI LE , Vb R B2 iy 7 LR S
LA AR BRI W R AR (P<<0.05) ., 590 BE g4 Rier 7 414
LE, BRI T LR FE T W S P AR (P <<0.05) . 55X IR L, YDA
JETHEAE JHOTY ARG 5iA7 AL RR RS B R R S W] BT (P <
0.05). Vb A B AR FLAR L , A6 7 4R B i A<y
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Fig.1 The change trend of tumor volume in each group

RITIG 14 d, S5XT AU L, 0 R BE e 0T 4 RER G iR
I AR BT R B K BAR YT R S A I Y TGD {43 51k
(1.00% 1.89)d ,(2.50% 2.03)F1(5.00+ 1.89)d, 5 Vb7 e 4 Flik
STAAELE WG IRYT 4 TGD Y i 1K (P <0.05) . HE-A 4 /MR
P/ T2/ NI S 1.26 , 3R VR A S e e A

2.4 PhyELERAOIRTEIR B I BT

RITIE 14 d, 5] BEZH s A B SR PEAR JE (43.8+ 4.5) a Al
L, VORI B R 4H(60.5¢ 3.4) a BT 41(64.8% 2.9) a FIKAIRYT
4 (69.8% 2.5) a MR FIATEE FIRSEANMA B il 2 (P<
0.05), L5 Vb7 B 4 RO T AA EL  BR AR L R A5 T IR0E
AN B B 4G Z2(P<<0.05).,
2.5 EZAMERNEZ B

BITIG 14 d, 5XF A MVD(42.7+ 4.0) a A 1L, VP B2
JB2H (30.3+ 2.3) a BUT 4H(32.0% 1.9) a FIHE S IGT 41 (24.7+
1.8) a Bt BRI A8 2% B 34 W] b FRAIR (P <<0.05) . 5 V0] B e 21
BT AA L, BEATRYT AL BN S 25 B 3 B BRI (P<
0.05),
2.6 £4AMiFH VEGF.bFGF Btk %

VRIT)E 14 d, SXTIRALAH L, VDR BE R 0T 4 FIBE B3R
FF ARG T VEGF bFGF B3R5 2 ¥ iR R(P<0.05),
VDRI R RO A L, B AR AR UM TS VEGF
bFGF [ 3k s34 B B FEAIR(P < 0.05), IL3% 3.

1 MEERNELER0=6, xt 5, cm’)

Table 1 Tumor volume measurement results (n=6, xt s, cm’)

Time CG TG TG+RG F P

0d 0.10+ 0.03 0.09+ 0.01 0.10+ 0.03 0.11+ 0.03 0.341 0.796
2d 0.18% 0.04 0.16% 0.02 0.16% 0.01 0.15% 0.01 0.915 0.451
4d 0.27+ 0.04 0.21+ 0.02 0.22+ 0.03 0.19+ 0.01 7.881 <0.05
6d 0.41+ 0.02 0.33+ 0.03 0.29+ 0.02 0.26+ 0.03 29.940 <0.05
8d 0.49+ 0.02 0.43+ 0.01 0.37+ 0.02 0.33+ 0.01 61.411 <0.05
10d 0.65+ 0.05 0.53+ 0.02 0.48+ 0.03 0.40+ 0.03 45.544 <0.05
12d 0.80% 0.06 0.64+ 0.04 0.59+ 0.03 0.46% 0.02 63.211 <0.05
14d 0.92+ 0.11 0.75% 0.10 0.65% 0.04 0.51% 0.04 23.089 <0.05

R 2 PHEPEIHIRUELR(0-6, xt 5)

Table 2 Measurement results of tumor weight and tumor inhibition rate (n=6, xt s)

Result CG TG RG TG+RG F P
Tumor weight(g) 0.97+ 0.13 0.65% 0.07 0.58+ 0.07 0.43+ 0.08 32.011 <0.05
Tumor inhibition rate(%) / 33.05+ 7.32 40.24+ 7.67 55.65%+ 7.90 11.434 <0.05

% 3 M5 VEGF.bFGF &4 R (=6, x* s5)
Table 3 Detection results of VEGF and bFGF in serum (n=6, x* s)

Result CG TG TG+RG F P
VEGF(pg/mL) 115.8+ 3.8 84.8+ 2.1 74.4% 1.4 65.4%+ 2.6 353.997 <0.05
bFGF(ug/mL) 80.3+ 4.4 62.7 1.6 54.6% 2.4 47.0 1.8 133.808 <0.05

2.7 &AM BEAL D VEGF bFGF, TNF-o 3Rk ELER
IRITIG 14 d, S5XFREAAH L, VORI B R o7 40 Ak 636
TR B AT R 2H 21 th VEGF \bFGF Fl TNF-o [ 3835 5 4 1]
SEFER(P<<0.05). SV BE M 20 A0 AR EL, B B yR 4Rk
AR 4121 % VEGF \bFGF il TNF-a [ 15 2 44 B b e {1

(P<0.05), L5 4,
3 it

BRI LA IR R 2 — , JCHR TP e B
AT 358 e AR AL, T2 S L P ) O R RS R R BN
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BRGE AN TEH L HE SRR, m] AT TRAI IR 2
AR, FF T I R A RS R AR R R R AR -
FURIT, 07 A2 5 S0 AT R oA B Y, K2 80 el Ey 40
T R B AR S s ZR G IR T, (E MR 2R

T 7 RSP AARR, DA P AN U B3R 7 028 L B i
PRI R B P A AN RSOt R A 1 R T Y
BT PRI, 38 e ey SR 2 AT B R R

& 4 BHEMEALH VEGF bFGF, TNF-o UL R(n=6, xt s)
Table 4 Detection results of VEGF, bFGF and TNF - « in transplanted tumor tissue (n=6, xt s)

Result CG TG TG+RG F P
VEGF(ng/g) 91.9+ 2.2 72.5¢ 1.8 65.1% 1.6 57.3% 1.4 354.620 <0.05
bFGF(pg/g) 79.2+ 1.5 63.0+ 2.1 52.1£ 1.6 43.4%+ 09 476.393 <<0.05
TNF-a(pg/g) 444+ 29 304+ 1.7 257+ 22 13.8% 2.6 141.433 <0.05

VO I B A G A ik SO TR HERRARCR . 4ok
B, AR EAT MR A P, X SR e 24 AT 0 ) e 7 e A
VERT . 5B SR UE S HHAT PO A A s, EL T4 i AR
BTy, 5 F IR AT 1 , IFX R AT S VR o YDA
iz VR IR A 322 AR 05 A P B e 5 P
PUHEFE AL U8 T B S AN T RS SRRy T, AR FIRL R T g
RN R 5 HH P,

BT L AEERT T e 1 £ K R A L Fr) e R 4 S DA DG, 310
R ML A J T AV T IR TR 5 T, A T B TR
VEGF J&—J& B A7 i B AR Ws PR D RE MR 22 11, RS A 550
RPN B A MIAT 225 N I AR 0. bFGF & —FfiE) iz
oA HEAAE T P IR K 22 SN Z AN IS A Y 22 R AR KT
TR BAT T Z R BRI RE , 5 MR i AR O IIAR G . BIFSY
F W] VEGF il bFGF 7e'5 Sl 4 w3k, H 5 Mg
¥R USSR, il B VEGF il bFGF 33k , I8
YHREIER AN G AT AL, T SEBHTIE S, AT B BRI
KR MR 414t h VEGF Fil bFGF £ A, 45 5 i Bk AiA
72 VEGF #1 bFGF 33k i B AR 7% IR AN hay 720

T A8 2 S A VR e P 60 S S 6 PR 3%, 5 v 140 2%
PR VI . CD34 Sy VA PN B AR B e S AR i , s I
BN B ARy, RS PR L DT N B AR B AR IC
I, MEH] CD34 HrBEfUAXT RS AR 41U A A ThRIC , 45
SRR BRI AR B ] AR T X R AN R B

TNF-o & — Rk YT 220 A PR R -, 7 1 E B A i
FEV T T HA T Z R . BESER T, VR BE I AT A
TNF-a ) mRNA 75K P ARG E P B A 1, et fen e 24 i
7 TNF-ac, DT AU A6 200 2, 77 b G il sl Ay 7 s
MRS R M o ABTFEEE BRI, BEAIRYT I 2% TNF-a K3k
B S @ R R s R R RPN i

g5 b ORI B SO HRAA T, RERS 25 A SR R
FRESAEIRE Y VEGF bFGF } TNF-o 3834 , 3 1] fig 55 507 usk
PEL A 5%, V0 BE MR- 0y, 3007 M 26 i B a7 2 U4
T, AV B e S A T AR A 7 1 2 K e PRI 7 SR Sl T
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