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Radiosensitizing effect of gemcitabine on human tongue squamous
cell carcinoma Tca8113 cells and its mechanism*
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Abstract: Objective To study the radiosensitizing effect of gemcitabine on human tongue squamous cell
carcinoma Tca8113 cells and its related mechanisms. Methods After 24 hours-treatment of human tongue squamous
cell carcinoma Tca8113 cells with different concentrations of gemcitabine, cell viability and the concentration of
subsequent experiments was determined. Tca8113 cells were treated with radiotherapy alone or combined with
gemcitabine. MTT assay was used to determine cell viability. Plate colony formation assay was used to study cell
colonies. Flow cytometry was used to verify the sensitivity of Tca8113 cells to radiation, and Western blotting
was used to detect Bcl-2, Bax, Cleaved Caspase-3, Cleaved Caspase-9 protein expression. Results The cell

viability of different concentrations of gemcitabine was analyzed by variance, and the difference was statistically
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significant (P < 0.05). Compared with the blank control group, the cell viability of the 0.01, 0.02, 0.03, 0.1, and 1
umol/L gemcitabine concentrations were lower, and the difference was statistically significant (P < 0.05). When
the irradiation dose was 4Gy, the cell survival rate of gemcitabine combined with radiotherapy group was lower
than that of radiotherapy alone (P < 0.05). Cloning formation experiment showed the colony formation ability of
gemcitabine combined with radiotherapy group was the weakest (P < 0.05); flow cytometry further confirmed that
the apoptotic rate was higher in gemcitabine combined with radiotherapy group than that in radiotherapy alone group
(P < 0.05); The apoptosis of Tca8113 cells in gemcitabine combined with radiotherapy group was higher than that in
other groups, and the expression levels of Bax, Cleaved Caspase-3 and Cleaved Caspase-9 in gemcitabine combined
with radiotherapy group were higher than those in other groups (P < 0.05), while Bcl-2 protein was opposite.
(P < 0.05). Conclusions Gemcitabine has a proliferation-inhibiting effect on tongue squamous cell carcinoma

Tca8113 cells, and combined radiotherapy can effectively improve radiosensitivity, and both may have synergistic

29%

anti-tumor effects.
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1.1.2 XA GEM g T3¢ ApexBio 23], DMEM
FrFREk | PR M T 26 [ HyClone 23w, —HIUJEE
K ( dimethyl sulfoxide, DMSO ) W) Fdb 504 36 5 #H 4
FBRAT, SR/ HaER (W), TUH S A
(ttihiazoly blue, MTT ) W+ 2~ RV ARB R
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RraR & T 5% (= BD A+
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1.22 MTT EmlE  BOSEUE KA Tea8113 ZHAf,
AL R UG E T 96 FLIIN, 5 x 10° 4~ / FLAAE,
B 3 ANEAL, MEEE 3 K. NGBS, A

AR EE GEM (0.000, 0.001, 0.010, 0.020, 0.030,
0.100 & 1.000 wmol/L ) 5E4R5FRILREF¢ 24 h 5 &K 1k
B, WAL AT & N 5 mg/ml () MTT 20 1,
37CENMTWE 4he 7 LEW, FILIMA 150wl
DMSO, F%JE 72 10 min, #i £ 30 66 W 5 AL 78
490 nm P K AL 52 6% FE (optical density, OD ) {H.
LI OD {H B RSEHAE 5, I MRS bR, ANIETETN
YRR, ZHIAER K i g, P GEM
XF Tea8113 UMM AL REM , BEE fe FEMR BE E 17 s 4
i Tea8113 ZHMIERN T 96 FLARIN, FESLANMEECH
5x 10" 4~ K HA has FIXT IR . GEM 4 (0.02 pmol/L ),
PAAETF (4 Gy ). GEM (0.02 wmol/L) B4y 720
(4 Gy)o AbFE 24 h, FH MTT 1k BIAf fc A R )5
123 FRLEEE B 1x 10" 4> Tca8113 il
FPrE 6 FLAR Y, FRARMING RE S SR TR0 M 2 X IR
4. GEM 4. Haiyrdl. GEM BEA YT, A
GEM AbFHAAMI 24 h, ZH5 T 4 Gy MG, dkEfeissa
E 10 ~ 14d, FERFRE, vk, e e, 1t
B ALERE (= 50 DMLY 1 AMER ). THE A

2 B R
124  mXzieA ¥ Tea8113 LA 0.02 b mol/L

GEM 4b# 24 h )5, 4 Gy BSTaloR T3, 525 HXf
FRZH L4, 5 min B0 1 500 v/min WAE B PRA0M0 . I
RS P PR AR B AL, BEIR R 22 v IR R4 AR 2 1K,
FEHEATAART TR B0 U 1 x 107 ~ 3% 107 M4,
PR B AN R T 150 w1 G @b, A Sl
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Western blotting
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A 1

2.1.2  GEM fI3007 693884E A SEXTRY. GEM
4. ALl AR GEM B G 0ST 41 40 MLAF I 2R 533
9 100.00 = 0.00 )% ( 84.83 = 1.78 )% ( 80.64 + 1.44 )%
1 (73.95+1.24) %, &I 25, ZRAGIEE
S (F=214.368, P =0.000); 575 (A% R4l Hude, H:
A% AL AN AT TG R FRAR (P <0.05) 5 5Ll HOT 4 L
B, GEM BEA T 4 A FAA R (P <0.05), U
K2,

1.5 7
1.0 1 1) 1)
M 1)2)
S
&
0.5
0.0
1 2 3 4
1 28 FAXTIRZ, 2: GEM 4, 3: HAlioral, 4 GEMBRAHT 4.
1) SaAM AR, P<0.05; 2) SRAYTHILE, P<0.05

2 &40 Tca8113 HPTfEELLLE:

(x+s)

2.2 GEMEt&HYTY Tca8113 AR X T
A

ST R AE 4 Gy, A FIXTHRZL, GEM 41, B
afi i JT 20 A GEM BR 45 09T 20 5 B T W3 4 Sl o
(33.83+1.15) %, (2846+142) %, (1550+1.10) %
1 (0.00+.00) %, &J7 2504, ERAGIHFEX
(F=593.548, P=0.000); SH4HYTAHILEL, GEM G
T 4 i BT R IEAE (P <0.05), JLF-Ab #5130,
LI 3,
2.3 GEM igsagi&iF S M ET

TS AR R I & B, S I IRAE . GEM 4,
PALHHCTY 2T GEM B A 00T A 20 M98 T 3% 43 51 Dy
(0.03£0.01) %. (5.68+0.18) %. (6.54+0.23) %
1 (28.63+£038) %, &) 20, ZRAGIF
B Y (F=7959.927, P =0.000), 525 % M4 L
B, GEM 2 1B 40 il y7 41 1 Tea8113 41 i & A= 4
T2 (P <0.05) ; PIEBH G B A Ae T HM TR T &
(P <0.05), Uil GEM fE3E 5 T Xt Tea8113 4 i
U, WLIE 4.
2.4  Bcl-2, Bax. Cleaved Caspase-9 X
Cleaved Caspase-3 & HRIFRILKT

K20 40 M 7 Bel-2. Bax. Cleaved Caspase-3 )
Cleaved Caspase—9 25 [ AHXT Rk i, ZRHER
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GEM 4] 23 [ % A GEM BTy 4 PR U
3 &%H Tca8113 M KA E A E
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FITC FITC FITC FITC
e SpopiEil GEM 41 PRSI UL GEM BT 4l

B4 GEM BE&HSTX Tca8113 HpE T B840

FESN, ERAGITFENL (P<005); 5%H GEM BE& 7 40+ Bax, Cleaved Caspase—3 & Cleaved
XFIREH LA, GEM 4. FRAlji 7 270 GEM BK 3 Caspase-9 HE AN 15 A R AT 20 M GEM 21T
JPA T Bel-2 S FUHIN RN FFT (P <0.05), Bax, i (P <0.05). LKA T IRARANRE 1 Bel-2, Bax,
Cleaved Caspase—3 M Cleaved Caspase-9 75 [1 4 X} & Cleaved Caspase-3 M Cleaved Caspase—9 £ [1 3¢ ikt 58
TR (P <0.05); GEMBRGHUTA P Bel-2 81 S0lE5 AT RS GEM £ Ry 575 i Tea8113 4iIf
ARG 23R B AL PRLAR T 20 GEM AHPEAIE (P <0.05) 5 JATMERIRIMLEIZ —. W3 1 AlEl 5.

£1 &RAMAF Bax, Bel-2, Cleaved Caspase-3 X Cleaved Caspase-9 EAMFRIZKFELLE (xxs)

23 IV AL 0.949 = 0.002 0.347 +0.037 0.597 = 0.015 0.040 + 0.007
GEM 21 0.904 = 0.000 0.591 +0.011 1.113 £ 0.074 0.125 + 0.005
EEEly orgil 0.883 = 0.003 0.802 = 0.007 1.519 + 0.030 0.147 + 0.006
GEM HXATRyT 4l 0.787 + 0.004 0.892 + 0.004 2.060 + 0.053 0.523 +0.014
FiE 1549.012 437.764 479.014 1651.308
PAH 0.000 0.000 0.000 0.000

Bel-2 26.0 kD

By e - - - 23.0kD Cleaved Caspase—9

17.0kD

17.35 kD
Cleaved Caspase—3

41.60 kD

3 —actin

41.6 kD

3 —actin

1o ZEEXIRAL, 2. GEM 4L, 3. B4y, 4. GEM BRG YT
B 5 Bax., Bcl-2. Cleaved Caspase-3 ¥ Cleaved Caspase-9 &HRiZ/I T
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Bel-2. Cleaved Caspase—3 2 Cleaved Caspase—9 VE
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Bax R BILRLARIMEAL , (e i SRR 51 2 ) ik
A, BRMARGaECRES Caspase-9 JE B8 T/
1K, Caspase-9 H F& 1 1L J5 FFi# I Caspase-3, MM
fEEAN AT, LL4 " & B, GEM VEH T A BEiRE
CFPAC-1 4iffi )5, i Bel-2 EEHFRIK, H Bax/
Bel-2 W Ttm, WD HLIR] —2RAA, FRARZR (A i
HAL, BEE Ca™ WRBETHE, WS 3IIFF Caspase-9,
E—2i5 S “JET-E B . Caspase-3, HEMMI5 4
ME AT, TR RW, 22 GEM B4 0y b $H  fik
i 968 BXPC—3 41l i 3 Bax SR IA T, Bel-2 %k
PRI R ARG, 3K 0 200 ff 3 300 118 B s P TS e
ARSLEHEFE GEM B G 07/ F T35 8 Tea8113 4
Mg 2 RIEE R, SRAUT A L, GEM BA L
J7 41 F] 3 L 1 5 H 9 Tea8113 41 M rf Bel-2 25 11,
fifl Bel-2 3 &3k KF T R, Bax 8 FH R IK W TH# .
Caspase—3 J&= Caspase %K S I H & 44 0/ T4 HT B R
T, Caspase—3 % AR IE 2, 1SR TE AR
Cleaved Caspase-3 KIFJHT-AEH ", ALK, GEM
AT T Cleaved Caspase-9, Cleaved Caspase-3
RSB ILRAYTHE R, 5 Bel-2 KILNBIEAH
Jo ZEAHMEN, GEM BA T Al LUl LA/ T 4

iX 5 WOUTERS 45 " Fe 45—,

ZE L RTik, GEM HA W45 BT 75 F Tea8113 4
MIPAT-RIRETT, PIAR E R OR UEAE  HE R
il T RESR A il Bax SEPRI AR, I Bel-2 HE IS
Caspase—9, {fifk Caspase-3, TUENEY) I VIS,
5 AT
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