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Abstract: Objective To investigate whether the mechanism of radiosensitization is related to the inhibition of GLUT-1
expression by interfering with the transplanted tumor of human lung adenocarcinoma A549 cell line in nude mice with ra-

diotherapy and sensitized dose of —elemene. Methods The nude mice transplanted tumor model was established by cell
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suspension inoculation method, and 20 nude mice with a tumor volume of 75 mm”® were randomly divided into the blank con-
trol group (NS group), the B —elemene single drug group (ELE group), the B —elemene combined with radiotherapy group
(ELE+RAD group) and the simple radiotherapy group (RAD group). The changes of tumor volume of nude mice after inter-
vention were monitored, and the tumor growth curve of each group of nude mice was obtained. By calculating the radiosensi-
livity enhancement factor, the sensitivity enhancement effect of selected 45 mg-kg™ B—elemene was detected, and the ex-
pression level and experimental data of GLUT-1 were detected by real-time PCR, Western blotting and immunohistochemi-
cal staining. Results The transplanted tumor model of A549 cell line in nude mice was successfully established, and the
growth curve was obtained according to the volume changes of each group. The value of radiosensitivity enhancement factor
was 2.44, which suggested that the dose of B—elemene has achieved the effect of sensitization in this experiment. Compared
with the NS group, the expression of GLUT-1 mRNA and protein decreased significantly in the experimental group (P<
0.01). There was no significant difference in the expression of GLUT-1 mRNA and protein between ELE group and RAD
group (P>0.05). However, compared with ELE group and RAD group, the expression levels of GLUT-1 mRNA and protein
in ELE+RAD group were greatly decreased (P<0.01). Immunohistochemical results showed that the expression of GLUT-1
was significantly inhibited in the experimental group as compared with the NS group (P<0.05). The ELE group and RAD
group had a relatively weak inhibitory effect on GLUT-1 expression. The inhibitory effect of RAD group was slightly stron-
ger than that of ELE group, but there was no significant difference between the two groups (P>0.05). However, the ELE+
RAD group had a strong inhibitory effect on the expression of GLUT-1, which was statistically significant as compared with
the other groups (P<0.05). Conclusion The sensitized dose of B—elemene combined with radiotherapy significantly inhibit-
ed the mRNA and protein expression of GLUT-1 in the transplanted tumors, and enhanced the inhibitory effect of radiother-

apy on the growth of lung cancer transplanted tumor, indicating that B—elemene may play a role in radiosensitization by in-

hibiting the expression of GLUT-1.

Keywords: Radiosensitivity; A549 cell line; B—elemene; GLUT-1; Transplanted tumor
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ARG, FE 20 M 3G 57 oA S T b R 3 e S 3R
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o ARSI B T 1B 5 O T Tl it
TERR BRI BT | B TR R B—ME A M4 Ly 7 4 i
PR A 540 GLUT-1 38354 ¢, LAYl B-Hi /e
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WAL (AL 5T —2 H],DYCZ-24DN #Y) 5 48366
11 (Eppendorf, BioPhotometer) ; 3 5 1% 55 il (KIR-
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1.10 RT-PCR#& il GLUT-1 mRNA &ix H(50
mg PRI A2, B 5 ) TRIzol 5 2 HUE RNA , HX
2 wL 840 20 0% 0% B v RNA kB, DS U
RNA #5240 . MG RT-PCR 5 & Ue B 5 k17
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1: b 5'"-TCGGGTGTCTTGTCACTTTGG-3", I ¥if
5'-TCGGGTGTCTTGTCACTTTGG-3" , ¥ 4 i 129
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min; — 4T H 1XPBST # B 3 000 i , W5 Ve 5 J5 19—t
R BT 5t TAEW H AE FH 90 min, PBST PEAR 3
U, BER 10 min, ECL B fb# B R % . H
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optical density, AOD) .

113 Zit % 7 & R JH SPSS 23.0. GraphPad
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Note: (A) Growth curve of transplanted tumor; (B) Comparison of transplanted tumors in vitro.

W1 SABHBENEKEIL

Fig. 1

Growth effect of transplanted tumor

A1 BABHBRREA(0=5)

Tab. 1 Changes in the volume of transplanted tumors (n=5)
it il /d NS ZH/mm’ ELE ZH/mm’ RAD #{/mm’ ELE+RAD 41/mm*
4 63.17+26.36 79.80+18.95 61.52+11.90 95.59+13.84
6 158.07+£30.03 150.26+33.54 96.51+17.64 112.24+26.59
8 247.58+62.67 224.99+46.14 153.04+9.47 148.70+£19.33
10 404.74+103.79 331.19+63.27 195.88+18.24 186.24+44.90
12 566.40+91.93 417.71+113.73 295.14+51.69 241.10+57.27
14 644.50+86.64 503.10+152.39 428.09+62.68 287.30+56.90
16 799.42+95.63 585.17+112.38 492.19+77.10 322.45+30.51
K2 BWEARIGTHAK
Tab. 2 Calculation chart of enhancement factor
5 s A mm’ fE s AR mm?® i % B ) /d NGD AGD EF
NS4 63.1726 126.3452 5.33
ELE4 79.8028 159.6056 6.25
RAD 4] 61.5228 123.0456 6.94
ELE+RAD 1 95.5928 191.1856 10.18 3.93 1.61 2.44

2.3 B-HFE AT 80 1E A X B 48 GLUT-1
mRNA R LB &0 RT-PCR & I 45 3 /%,
GLUT-1 mRNA [P 45 fife Hh £ 52 P 0de (81 2A) , i 3
PN i PCR =PI 1 HoAA R 1 . ARl GLUT-1

mRNA P34 i 28 (& 2B) , 2R I 272293k 0 Mr Ho A XF
Fikie, S5 NS L ELE4H . RAD 41 )% ELE+RAD
2 GLUT-1 mRNA 3k 7KV 3 1 25 B A% (P<0.01) ;
5 ELE 41 . RAD 4 % , ELE+RAD 41 GLUT-1
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mRNA 72 35 /K F 5 2 B Ik (P<0.01) ; {H ELE 41 5 (P>0.05)(E2C.%3),
RAD 4] GLUT-1 mRNA £ ik /KT B # 7

B Amplification
900 : i

Y 8004 -

: z ‘ ...... 8 700
P 600

Esoo

.........

65 70 75 80 85 90 95
Temperature, Celsius

6 6\3‘» @0 @0
vl

7E:(A) GLUT-1 9 % b % 5 (B) GLUT-14 34 i 2 15 (C) & 4 % M 8 mRNA &3k ACF 8
Note: (A) Melting curve of GLUT-1; (B) Amplification curve of GLUT-1; (C) Comparison of mRNA expression level between different groups of

transplanted tumors.
2 GLUT-1mRNA %k F 0
Fig. 2 The expression of GLUT-1 mRNA

43 A% GLUT—1 mRNA & ik 24 B-MIBEHBTESIERXNBEREGLUT-1E
Tab. 3 Relative expression of GLUT—1 mRNA in each group BERIEWEIE 5 NS4 H#,ELE 4l .RAD 41 5
AL (UL il ELE+RAD 41 GLUT-1 %5 [ 3 15 /K - 1 i 3% [ I
NS@ 1.080.18 (P<0.01) ; 5 ELE 41 . RAD 41 [t % , ELE+RAD 4
ELEAL 0642009 GLUT-1 7 [ 3 1 K F- 1 3 4IE (P<0.01) 5 AL ELE
ELE+RAD4H 0.20+0.07 (P>0.05) (& 3.5 4)
1.5
1.0
NSZ1 ELE4l RADZ ELE+RAD# %
el

B 9 S
$‘5% % O
¥ ‘2‘;@*‘3‘?’

7 : (A) Western blotting # 7l £ 41 GLUT-1 % & % 35 5 (B) 4 41 GLUT-1 % & & FE{E th & .
Note: (A) The expression of GLUT-1 protein in each group was detected by Western blotting; (B) Comparison of gray value of GLUT-1 protein be-

tween groups.
H3 A4 GLUT-1% A ERKHFR

Fig. 3 Protein expression of GLUT-1 in each group

A4 BEGLUT-1E G AL T 25 HEBEBGLUT-1REHALREERL 5

Tab. 4 Relative expression of protein in each group NS#H b#: , ELE4H .RAD 41 .ELE+RAD 41 GLUT-1 &

415 GLUT-1 [ P13 35 7K - 24 W] [ IR (P<0.05) 5 55 ELE 28 \RAD

NSZ 1.18+0.05 ZH HE 8 , ELE+RAD 4 GLUT-1 5 [ 38 1k 7K - ik 3 [

ELE#] 0.85£0.05 % (P<0.05) ; {1 ELE 415 RAD 41 GLUT-1 % [135 3%

RADAL 0.7920.05 KT 5 9% 5 (P>0.05) , 4 41 10D 43 4 45 - 5
ELE+RAD 4 0.51+0.06 AOD S Mt 3 (B 4 F25).
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% “ REan T
RAD (x400)

PRPCEE (x107)
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Do QS
LI SN L
© %P;)&XQJ*

W (A) A A GLUT-1 #4112 18 5 (B) & 4 %7 4116 IPP(AOD) 25 R L,

Note: (A) Pictures of GLUT-1 immunohistochemical staining results in each group; (B) Comparison of IPP results of immunohistochemistry in each

group (AOD).

K4 &2 GLUT-1 %% 4 1R

Fig. 4 Immunohistochemical expression of GLUT-1 in each group

k5 BRI MAIPP LR
Tab. 5 The IPP results of immunohistochemistry in

each group

215 A 10D AOD

NS ZH 3 156 481.10+25 889.71 2.49+0.41
ELE 4H 3 120 326.12+8 340.82 1.91+0.13
RAD 41 3 100 721.75+5 322.39  1.60+0.08

ELE+RAD 41 3 50 192.97+17 172.03 0.80+0.27
3 itig

TR 1 S 1 Mo Y — b B 25 5, T
T g O A AR A AT A o O R B L A A TR
B TN TR R MR L AR 1E A A
N ARMER B A e AR A R D, TR BIR
TSR SRAT R IR T ACR X R IR 7 2%
R MR TR AL 5t v 24 2 PUEL R A8 6
TR I AL S, I BAT et 224 i
U A RS R AF LA Rl IR - Rz
FR TR 550 B UESE, B-HE A M O IR BE
L2 R AR T DA 8 BRI, G
PR AR A BE R SR AOT o HAT, B- MR R
B A% AR 44 D TA AT TS SEGR) 4R O 45 mg kg
WE T IF ¢ Ik 52 1 77 8 A 0T 4 PR EE BGE
il RIFSE R 45 mg- kg BRI A BRI
J A ST B i R A AR R, ELTH 5945 11 B9 EF
PRz R R T ECR s ot — Pl i A R R
LA R BV 0] LUA H, B-M A4 15 07 42 ml
AR A RAD 41098 /5 FI %% ELE 21 7
5, (H 28 S JCGE T 0 S0, T 3 A A T AT ]

FIFL AR IR A S, FRUGIE ] B 7 4 7T LATK Bk 7
HEHUER

GLUT J& 47 5 4 it ) 45 Wl i s 1 2 2380k, )
CAEET AR HSEE M, b GLUT-1 28
Hr A e Rz B s A 7 I Je 4 ML ) 7 25 W e
iz B B T L E A/, GLUT-1
I B R V] e i TR 22 A R A B, LA R SR AT v
PRI RN PR A K T L TR A X R
W %) 5k = 5 Ay R, > 2 %) R ATk 20 B AT A
il 200 6 5 5 A (A MR T A T PRI R A B Y
PRICE: R 40 rh GLUT-1 i 3k 29k i, gk img
R 32 4] 2 0 0 e ds B A e . RS R B, GLUT-1
Xof Jili 98 240 G 5 R BOBME R 2R B R IR
X 40 e 8 T B A I E YT R R AR R
GLUT-1 3 Ji & 35 J2 fili 98 & A= & Je v i) RAiE 44
Xof il 98 12 B R il AT B Y A, 2
BN, GLUT-1 Rk 7K 5 e iy 7 BURR M AH G
P o) L R T L2498 5 e X O ) U DA T 3
SR AL o AR R S OR) i B R
O T A BRI AS49 RS AEYR , 45 S & B ELE 41
FTRAD 2 % GLUT-1 & 3k i 311 i /5 FH AH X 5% 55
RAD A3 HIVE G558 T ELE 20 ,{H 22 R R Gi it 5
S5 i ELE+RAD 4 7] B @ 4] GLUT-1 ik, 5
HAth =gl b, 25 WA ST #E X, GLUT-1 A
S 3 A 5 4 W 1 A R bR A R L i
WS 5 MR EE RS BB ELRE. AU
FEEE LR, B0 B M BB A5 4 Tl Ml 95 AS49 %
FEIE H GLUT-1 {238 , HE B5OHL | AT R 2 38 2 ik
DA R 12 AR BB R S O SR DT R HE D
LA S AS49 AR A K BIVE R .
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