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[Abstract] Objective To observe the radioprotective effect of keratinocyte growth factor (KGF) by using the
intestinal epithelial cell (IEC-6) in vitro and to investigate the molecular mechanism of its action from the change
JNK/SAPK cellular signal transduction pathway. Methods The in vitro cultured IEC-6 was differentially treated by
KGF and received the once radiation of the dose rate of 0. 589 Gy/min “ Coy ray. The detections of cellular prolifera-
tion activity, protein phosphokinase activity and JNK/SAPK protein phosphoric acid were performed. Results The
KGF(10 ng/mL) pretreatment of IEC-6 for 24 h could significantly reduce the cellular radiation sensitivity and in-

creased the radiation resistance;the KGF1 pretreatment inhibited the radiation-induced JNK/SAPK (thr183/thr185)

phosphorylation activation. Conclusion
link of KGF radioprotective effect on intestinal epithelium.

[Key words] keratinocyte growth factor;

7 8 S S I SRl 9 X T IO A M B 4 R AL R
SHER R R MG EER A T WA U
P DL T AR AR A% T A2 DR I R BRI K
R g O 3 AR R R R R UL R AE 2 Y . MR AN AR K
P (KGF) i 258 T 8000 EL A B 36 i 1 5 A9 458 03 V8 e 1
BAERK KN FZ =", KGF BA T2 M4 Y235 v nfe ok b
B2 A0 ML 3 58 5 43 A 5 R R R B T I A AR . B 1 T TR G
(PTK) & — 4 Be AL i ¥ 21 1 s R IR AR AL B R AL B 2 1 &
138 51 A 5 85 A5 1% 5 6 40 i A U T R 4 B A G
PEFST . AR T R S P 85 9% 10 b B2 40 s (TEC-6) #5784, i
Fi KGF 1 R 4550 TEC-6 58 5 145 (9 32 B2 T B4 4 » WF 58 KGF
W SR pE L NS 5B G 5 T A0 - cJun
SR IR ity Yl (TN SR Sy g 33 176 Ak 2 1 i (SAPKO 24 Jify
G5 % 50 F AR AR R KGF 1 I 43 F L
1 ##5H%

L1 W F S5 “Coy M EMERL.CO. KFxMUWA
[ Naurie 2 7). 88 BB W B H A Olympus 2w » fiff b5 L
g B Bio-Tek FL600FA 74yl , 3 F HL yk 8 K s ik AL T &R 1 5%
EUHE W A 5% B Bio-Rad 2 &), PVDF 1 B Roche 2 F;

intestinal epithelial cell;

Suppressing the activation of JNK/SAPK molecule could be an important

radiation; JNK/SAPK

DMEM 55 5 £ 3 35 E Gibeo /A ], Western blot fb2% & G IIE
Y H Pierce 23 7], Phospho-JNK/SAPK (thr183/thr185) #T {4
FIHT W R 1L % 2 R PR 5w e BT ik TGl 1 B Santa A 7] ; IEC-6 H
o = BB R B R O B A R AR Y

1.2 F¥k

1.2.1 IEC-6 #53 M4m M IEC-6 ik £ K T 25 em By 33
i 55 3% & 1026 /MF i /9 DMEM 85 3% (& 10 % B 2R 1
W,50 U/mL HHE.50 pg/mL @HEZP.ETEH5 % CO,,
MR 952,37 CREFRM 75 15 4 K B IR 19 7094
I FSE8 . J R ai s * Co v S5 4 — 4 BRAF, f) 1  hy
0.589 Gy/min, B Sy BEJR 1. 0 m, JE 5 F) 5 23 51 0 2.4.6.8.10,
12,16 Gy,

1.2.2 4TS YEINE  TEC-6 J] 0. 125 % BEEG M 1L )5  #2
Fh7E 96 FLANMBRE F2 R |8 CO, B HRENBT . & AR LR
WAL I A MTT ) 20 pL 48 2L15 5% 4 ho ARG &
B 3% W B FLIMA 150 pL ) —H 3537 R (DMSO) , % i ik
¥% 10 min, HT-7000plus £ FL 50X 490 nm 4k 52 BOG %5 B {E
LI DMEM ¥ 52 46 25 B0 B

1.2.3 S8y SCiAL gl KGF Wi4b# 41 (10 ng/mL

PEZ B AT /0 T W R T2 AT o B O 3 A2 3 I Tk R i 2 5 A



» 932 -

B E¥ 55K 2016 54 A% 1365 TH

Lab Med Clin, April 2016, Vol. 13,No. 7

KGF #4357 24 D FG B4, MALKHEL 3 K.

1.2.4 B ULIE-Western blotting & 2 F| 4 il 2L % W i A
20 pL 2 -A AR WS 4 CHEE 2 h, .0, LA INK/SAPK 4t
AR AR T 4 CHEE 1 h, Jn 30 ul FFA-A AL 4
CWE MW, 2500 r/min B0 5 min YCEYITE - SDS HL 3K ke
ZEOh R 100 CAn# 2 min 4 1AM, 3 000 r/min B .0 % BR
O AU R LERES B OE R, SRR
RN 45 1R R 2 X SDS AL 22 v il . Wk 3 min, # 4T SDS-
PAGE H.¥K 40, B Uk 45 BB 4% 8 (1 #% T PVDF R L5 3 P
# ] PVDF B, I AGE &5t INK/SAPK $Tik (Biik L% 1%
BSA 1) PBS # B, TAEHEE K 12 500~1 : 800) iR % 2 h )5
SRS E AL Y B FR T Y 1eG B (0, 348 A A% .

1.3 Zit2e4ab 3 SRHAI SPSS 18. 0 84T e it AL 3, 3t
PR, Ths 2R BCR A KR, LD P<<0.05 AEF A SR
-3

2 & ES

2.1 KGF X} TIEC-6 fy4@4f iy /EH  KGF 10 ng/mlL Hi4k 3
24 b A] WY dg) 6 AU 4 6 S R M L AR S . A 32 BR R
& 20 Gy i N, KGF Wb B4 1% 1P, { H (15. 3£0. 6) Gy,
%t B 4] 1P {l Fy (12. 240, 4) Gy, 2 B/ FH i %8 L (P<
0.01) s KGF )% 5F B 4+ 280 7 Fif 58 R 2k 39 T 46 5 L 76 %2 TR
Mk 8 5 16 Gy B KGF 19 4b # 41 40 M 5 58 1% #4351
(84.245.2)% ., (65. 7+ 6. 1)%, % B4 43 B H (64. 3 +
4.8) % .(39.743.9) % . KGF Fi kb ¥ 41 B § & F % FE 41 (P<<
0.05),

2.2 KGF fiab B 6] 7 s B 5 5 % INK/SAPK 9 #0E [
Xt REALAR EL » 16 Gy 48 B8 7T BH 15 % TEC-6 JNK/SAPK By H
TR AL 5 B KGE Bk #xf TEC-6 JNK/SAPK %
P 5 R A 08 0 G 5% i s KGF 51 4h B AT LA 16 Gy 48 iR
5 JNK/SAPK (thr183/thr185) [ 3% .

3 it it

KGF J2 iy [7] J5 40 0 53 6 1) EL AT T 28 485 6 e 1 1) B 2F 44 4
A & R R R — 5L, URR S FGF-7, KGF /¥ 5 P 50
RO A0 M2 b R A . AR SR KR TR SIE S, KGF R T2
1 A ) 5 0 L Paul %5 38 KGF B A W@ otk sy 1 Rz 40
MRS BN . A8 SEIGTE 52 KGF Hi AR 3 18 B 5 B AL TEC-6 Xt
R S AL 5 ) R P D R LA A B M KGF AL 3 20 /9 TP,
{li A (15.340. 6) Gy, MMi % 4 1P; i My (12. 2+0. ) Gy, 7E
I 358 J 988 0T v T3 M S T KGF T B o Uk 26 i 128 4 S5 46 45
BN B 5 R HL A E % R A (.

20 L R T e A A B S A ) T A U — L
HLRAG R 32 R A M FE T Oy R R A A T Xt b
P HOTT WA 2 S o A0 IR T Y Bl 5 R AR O 4 A AN
SHRUREAS L BB R R, INK/SAPK {55 53 #% 1l 4 5 3%
I U 58 A2 IR s 98 TR R 1 LA R 45D 4 g
AT A K E T (EGE) K38 G & [ HEIEA) 32 st
SNSRI AT GE G Ras MK 8 dE Ras KR 2 KR A2 MG
INK,/NpF G 8 1 Ras # K HE M A 51 Z — Rho 1T fE 1 &
JNK 0% 19 _FUE(5 5 . Rho # [ Rac & cded2 E W B2 5
p21 YT 0 22 /9 R BRI W PAK 45 & (6 5 [ B R 1k 1 4 9%
L MG f6 Y PAK #F — 25 fff INK 376 . JNK/SAPK 32 I
B 55 SO J5 T LA — DR 0 5% 5% R o Jun &K

Uit 63} 73 VIV 22 SR BRI IR AL . UE T IO0E o Jun T 3 AR H
BTG PEDOT  H AR BESY WoR oS AR A T RLE S INKY
SAPK W2 LK iy 183 St 185 v i 2 iR 5% ik ol e Ak 38 0 » L oo
KGF 154 31 n] 90 1 62 29 4% 91 35 5 INK/SAPK 19 3036 . 30 il
JNK/SAPK (thr183/thr185) & 1% 1 115 J& KGF %t IEC-6 48 &t
B3 E IR BB BT .

&% ik

[1] Sanchita PG,Shilpa K,Michael WP, et al. Amelioration of
radiation-induced hematopoietic and gastrointestinal dam-
age by Ex-RAD® in mice[J]. ] Radiat Res,2012,53(4):
526-536.

[2] Christopher DP,Matthew AC. Microbial influences on the
small intestinal response to radiation injury[ J ]. Curr Opin
Gastroenterol,2010,26(2) :88-94.

[3] Shihara H, Tanaka I, Yakumaru H, et al. Pharmaceutical
drugs supporting regeneration of small-intestinal mucosa
severely damaged by ionizing radiation in mice[J]. ] Radi-
at Res,2013,54(6):1057-1064.

[4] Deborah C, Ana PC, Fuminori H, et al. Radioprotectors
and Mitigators of Radiation-Induced Normal Tissue Inju-
ry[J7J. Oncologist,2010,15(4) : 360-371.

[5] Tetsushi Y, Yoko M, Kiyoko K, et al. Keratinocyte growth
factor stimulates growth of MIA PaCa-2 cells through extra-
cellular signal-regulated kinase phosphorylation [ J]. Oncol
Lett,2012,3(2) :307-310.

[6] Stephen LC, Amrita KC, John BT, et al. Radiation metabolo-
mics and its potential in biodosimetry[J]. Int J Radiat Biol,
2011,87(8) :802-823.

[7] Munshi A, Ramesh R. Mitogen-activated protein kinases
and their role in radiation response[]]. Genes Cancer,
2013,4(9/10) :401-408.

[8] Paul WF,Lawrence J,Daniel FM,et al. Palifermin for the
protection and regeneration of epithelial tissues following
injury: new findings in basic research and pre-clinical
models[ ] ]. ] Cell Mol Med,2013,17(9):1065-1087.

[9] Choi KS,Kundu JK,Chun KS,et al. Rutin inhibits UVB
radiation-induced expression of COX-2 and iNOS in hair-
less mouse skin; p38 MAP kinase and JNK as potential
targets[ J]. Arch Biochem Biophys,2014,559(1) :38-45.

[10] Yoshino H,Chiba K, Saitoh T,et al. Ionizing radiation af-
fects the expression of Toll-like receptors 2 and 4 in hu-
man monocytic cells through c-Jun N-terminal kinase acti-
vation[ ] |. ] Radiat Res,2014,55(5) :876-884.

[11] Staples CJ, Owens DM, Maier JV, et al. Cross-talk be-
tween the p38alpha and JNK MAPK pathways mediated
by MAP kinase phosphatase-1 determines cellular sensi-
tivity to UV radiation[ J]. ] Biol Chem, 2010, 285 (34):
25928-25940.

s H . 2015-09-15 & 18 H 1 :2015-11-10)



