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Abstract

AIM: To investigate the relationship between
the expression of interleukin-6 (IL-6), tumor
necrosis factor o. (TNF-qa), interleukin-22 (IL-22)
and radiation induced gastric and duodenal
injury in pancreatic cancer patients.

METHODS: Twenty healthy adults and 30
pancreatic cancer patients were enrolled in the
study. Peripheral blood samples were collected
from these subjects before, in the middle of and
after radiotherapy. Real-time quantitative PCR
(QPCR) and enzyme linked immunosorbent
assay (ELISA) were used to detect the mRNA
and protein levels of IL-6, TNF-a and IL-22,
respectively.

RESULTS: Expression of IL-6, TNF-qo, and
IL-22 mRNAs was significantly higher in the
experimental group than in the normal control
group (t = 4.404, P = 0.000; t = 2.250, P = 0.030;
t = 2178, P = 0.038). At the protein level, the
expression of IL-6 was significantly higher in
the experimental group than in the control
group (f = 3.766, P = 0.001). The expression of
IL-6 and TNF-o mRNAs showed a descending
trend along with the accumulation of radiation
dose. The expression level of IL-6 mRNA
had a significant difference between before
and after radiotherapy (t = 2.800, P = 0.007).
The expression level of IL-22 was slightly
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higher in the experimental group than in the
control group, though the difference was
not statistically significant (P > 0.05). The
incidence of mucosal injury was 40% (12
cases) in the study. The expression of IL-6 and
TNF-a mRNAs in patients without mucosal
injury group showed a gradually declining
trend. The expression of IL-6 in patients
differed between after and before radiotherapy
(t = 2.439, P = 0.021). The expression of IL-6 in
patients with mucosal injury was maintained
at a relatively high level after radiotherapy.
The mRNA expression of IL-22 in patients
without mucosal injury decreased in the
middle of radiotherapy. The expression of
inflammatory factors in patients with mucosa
injury was significantly lower than that in
patients without mucosa injury (P > 0.05).
Similarly, although protein expression of I1L-6
in patients without mucosa injury seemed
lower than that in patients with mucosa
injury groups, and the expression of IL-22
seemed higher than that in the injury group,
the differences were not statistically significant (P >
0.05).

CONCLUSION: IL-6, TNF-q and IL-22 are
associated with the pathogenesis of radiation
induced gastric and duodenal injury in patients
with pancreatic cancer. These inflammatory
factors may be used as predictors of radiation
induced gastric and duodenal injury in pancreatic
cancer patients.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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BaY: K3 LB -F &~ -6(interleukin-6,
IL-6). A% 3%t B F -o(tumor necrosis factor
a, TNF-a). 1L-225 %, + =38 344
gk %,

Tk 20460 48 B R SF AR 306 IR AL
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BB AT G MR A R 3T PR 2B BRI IR
FAIF A AT PR BTN AR,
W8 ad R T R Y AR M (real-time
quantitative PCR detecting system, QPCR)
Fo R HAR &0 BBk 9% (enzyme linked
immunosorbent assay, ELISA) | 4} & s
FIL-6. TNF-a. 1L-2289 K K &% & K-F
FR TACHE A,

LR FI4IL-6. TNF-a. IL-22 mRNA%&
KEHRESTEFSTRBLUA(C = 4.404, P =
0.000; £=2.250, 7 =0.030; £ =2.178, P = 0.038),
HIL-689 AT EZRORLIKFERA
B EZN(t =3.766, P = 0.001); [ E&77
F =) R m, RESTEHIL-6. TNF-a
mRNA ) & A & I A2 #F A%, HIL-6
KA MEMRNARBARFARLEZF( =
2.800, 27 = 0.007); 1L-22 mRNA % ik K-F
TACEK I AT FHT &, 2R E 57 6
AR B AR £ R R Gt 3 & SL(P>0.05). 30
B IR B % AT B B L T ARG Rk
FRA0%(124]); H o T RE BB A5 A1L-6.
TNF-oo mRNA & ik & 7T 7 2893 3y
BRY THAYR, AIL-644 57 /5 ik 2
FHBEFEL( = 2.439, P = 0.021); 4k
JEAR A 4B A 4k e R AR AR B KR, K
AT e KR F AR KT F T AL
21(P>0.05); 1L-22 mRNA & ik f& T 56 7
Vi te R I AT P TR ek eIt
oAb IR A A ) L B ALA e Ry
J& Kk R TAKT R A AR A5 41(P>0.05); &
B FAK KT, IL-645 B T AR 40 & A w4
T ARG 4, mIL-220 R I A BG83 T
Fith 41(P>0.05).

258 1L-6. TNF-o&IL-225 Bk A% 5 69 &
AL RBEVAREMRIRREEFGRSET .

+ =3 m M &, 1L-6. TNF-afd &
K EAAT AT E .+ =38 AR
1 6 FeARZ —.
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BOIoR: 42 £ B F & /A-F-6(interleukin-6, IL-6)-

Pk 98 ¥R 56 B -F-ou(tumor necrosis factor o) #9 & &
It &5 B Wi £ I 69 ZA AR 69 K £ % e
%; f A KB FIL-227T R S b5 2 AT AR 45 S5 1%

WIS, SRR RS A € R
R,
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0 512
I M e A DL )V A SR IR, LS AR AR A
HARE0.2%"Y, WG 2, HEBURAT Ok
NI EERIGIT FBZ —. B FEPRIE AR
e AE RS2 FE A AN 5 7136 97 B B B il
RPLZEILT0%, BHE FaE. 2 h
R BE = S5t KA N T %, EERI N
M BEIE MR 5 . B A e BV EE AR B
HNBE . T IR AEAE g R
AL RERHAE, RAERDHNTY% 9%. HRAEHT
BRI P RATR I, B+ AR s
15005 1 D 9 M e ARV M T80T LI ROIE,
sl REAE R, BN EERUN
BRI BERE, IR, B
Jis 0 R B A, BRI A R I, O R
B A DR e 2k 0T i H R O A
) B AR AE AL AT AS B R, DRI T 54K — g
B G O e A D7 B B R DA B R
TR 45403 1) 12 W SR 9T A ORI I PR A0 B
Jew X
R4 i R T 400 0 16 22 S AT T4 I B 17
58 W4l 1K (Helicobacter pylori, H.
pylorn)EGAHIAHN, ATRES R %R T FRIE K
PHAEHEVEKR. FHEARTE. + 2%
TR A AT 5 98 A DR AH P PRI 5 v A DA
T8, WFFCHFRATT B ) F-6(interleukin-6,
IL-6). JyE A BEA F-o(tumor necrosis factor a,
TNF-a). 1L-22 3FhH 7, REABEE A3
SEGUEMIIL-6. TNF-ofEJEUR P17 98 /N BRI 41
JE IR S e 4 B s Rk, 5 UT R R
TEAHSER, B St 28 M IR 778 U B4
TS T P B2 38 v, SR RAT AT I R S 56
BT BE e T RS, H oK ESCHR[6-8]4E 7w,
TE JEE 1 s B o JE ek, A2 98 R 1L-6
TNF-o ) 2 1k 5 T BB, 1 40 28 [N 1
IL-221E JgfR4P R 7, Hea2 ik = 23808 T A iE
FEAH AP PickertZE!M R BIIL-2246 R4 /) B
SR DA IR, R RIL-22 5
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B E E UM, (HEE T DOARYE
FHERALANR], TL-22 54 $0 98 FAIE 58 XU E A= P
PEU, SO BT -22 75 JBUH 1 B st 4 ¥/ L
A HEBIGRE L

AR AT A 2 I WA R R R N R i
S SRE TBUT AT JBOT R RO I A AR
A, FIQPCR. ELISASZEE 5% Hil il 4h A
MAHTL-61 1L-22. TNF-affI3& K K 8 H K,
LR TR i 5 AR P IL -6 TL-22.
TNF-afIZ4 58 . + =38 R34 i

1 MRRSE

1.1 #H AR FEARTIEERT 7T, SR E AR
AT 25 7 A T B 2014-05-28/12-2 8 Jif e 1
BOTHT JROT P SOBT 45 R 3 TE] A
HIAME AR AR, BT B3 4800 BE B R HE 1 R O
THE LT 2 A% (positron emission tomography-
computed tomography, PET-CT) 2 Wi ik I,
FEHL 0 7 22 48 WSO B AH G B I DR k)
{5 BT HRZR, SE L300 3. FEBRARTE: (1)
AHIEE O RAENEE, Q& IFaE
PE R FE B B G VR B (3)IBUT AT B
9 JD TR] S FH 28 S 400 1) 245 47 A0/ 50 G 8 410 1) 5] FS)
B @A betn. M. 2k
M T AN sk A/ BT T T T) A A A 3 A6 Jk
GUIs S A5 (S)UT AT B B B I ABEAL
16 B 20451 7] 3 T v BN BRI e 2 S R e
AT A A AR NAE 9 IR 6 2. b A
()RR R A5 A N 01 B TR 4 L e A B 2R
TR AL,

1.2 7 ik

1.2.1 AFARE R A R FE YUk L ML 5
) R B AR R ot HE ZEL AN SIE By N 2HL BB (VR T T
TRIT IR SR 9T E)iE IR IR A ik 4 mL.
SrEX200 pLpi#EE4ME T 1 mL TRIzol(3EH
InvitrogenA =), WFTIRS], 417 75
iR, H AR MR A 221500 5502 10 min/5 73
S, rARAET-80 CIKFHIHRMfFS—
Rl FIQPCR. ELISASENG 757543 SR A1
(HHIL-6. TL-22. TNF-afftJ 5 J 2 KPR
1k, PR AR UL EAT FARERAE.

1.2.2 904847 5 S AR g O VR 97 40
ZH(radiation therapy oncology group, RTOG)&
PE TR P 3 bR AE R AT 43 9 OFE: To e i
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[ B Tty, (B HEE, TOIRM, 11 B R PR
mh, ghzE, FRRERSO; TIEE: Xk, BG9E, Fia
I7; IV EEXMERS I b I, At fE il
s . MR B BT BRI UK R A
(ORG24 B, BT, RELT;
Q)BT A B Te . K, SEfdi i
T RUROIRBERE . BRI E TR K, B AGIE H
I, o s e A5 45

St AR BT HE Y FHSPSS13.03
T8, 1 E R B Amean £ SDFR R, F
V) LU 35 SR ST AR ARG 5, 3 2R BRI Bl e
K Fisherffi DI ME S Aly K56, % FH SRS 565,
P<0.05HZEFRA GRS

2 B8

2.1 —fFEA AT IR T BN RARTCE
25 % A R e 2014-05-28/12-28 30151 Jifi AR e
FHANE L. HP B 1841(60.0%) 1241
(40.0%), HFLFRE 555 (33-77%). AR5 1
[ #10491(0.0%) 1T #A4451(13.3%)~ TITHI14%1]
(46.7%)~ IVII12451(40%). B 9 151 251 2295 B
HAER A B ERA(PET-CT)IZ W A i
i, JERBERUT N EERYT TR, B¥EmST]
41(13.3%) —4EIE T IRT (three-dimensional
conformal radiotherapy, 3DCRT)1#1(3.3%)+
PR SR AIT (intensity modulated radiotherapy,
IMRT)1151(3.3%)~ 42 i€ 277 (tomotherapy,
TOMO)244511(80.0%), A< 2H £ 2 B UK 0T 7RI
F1E3.0-4.7 Gy [i], HAHTOMOSE B ED &
(biological effective dose, BED)i} 2l 7£78.0-102.7
Gy, 15 JJFIBED#; 558.5-70.9 Gy [d]. [F5
W 522044 1 i s A N A ] IO RRZHL, e 55
PEI(45.0%), e 1141(55.0%), H{7F#38%
(25-51%).

22 BH RIS § ot & 2 R LIk
A SR IR e B TR R S T B B RL (A
1), FARIE BT FEAR A 45 T B #H N ()
FEIR L (1841): BAE1E], L7, TR
1855.5% (34-77%); )& 2H(12M61): 55 1%
74, LS, H AL 48 % (33-63%7); KR4
30191 Fik it s £ 5 i T 443 R T AE IR R AT
AT, RIL: H. pylori B4 58 . + 48
JH SRS A (P = 0.009), H.Z 5754 B
[ iE R B E P = 0.007); Fu. PEA. IR o>
W ERMEAE S E . T iR B
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P TEH M (P>0.05) (3K 1).

2.31IL-6. TNF-o. IL-22% A K-F E AL

2.3.1 %A R TR LAIL-6. TNF-o. IL-22
mRNAZ K & F 8 K- e BRRE B 4
MHIL-6. TNF-o. 1L-22 mRNAZF k1=,
HI¥EZE T IEE XAl = 4.404, P = 0.000;
t=2250, P =0.030; r = 2.178, P = 0.038)(/&l
2A); T7EH HRIE K, NIL-6/ KL & 2
EZETrEAE = 3.766, P = 0.001); TNF-a
mRNA SRR IE KA, H & G
R, FHELISAJ7 AT 88 B K S
iRz, MOLEARE T ULAIER; IL-2285 I RIA &
T % v - OE 6 IR, (B2 R RG0S
(P>0.05)(E2B).

2.3.2 REFIT BT BAMEAESE % F1L-6. TNF-o
IL-22 mRNAZ K & & A K-F T4 & U7
IR Z N, #PERFIL-6. TNF-o mRNAF]
RIBBIRI A Z W T FEass, HIL-6U7T i
JEmRNARILKVH T EZETF(E = 2.800, P =
0.007); AR P2 2 18] i 2R 18 (80T 7T 5 07
B, T S EOT R Z R BT E
(P>0.05); 74k, #MHEFFIL-22 mRNAFKIA
KA R I N80T A B, EAS B RO
B BRI 7K AH B, ZE A3 e giit = L
(P>0.05). HE—2BXHL-6. TL-22114& [ F£ik K
AR AT O P A, ZE R G R L
(P>0.05)(%2).

233 IL-6. TNF-o.. IL-22 mRNAZ & & %
BAKFEBETHEBEEANG X Z: N T —
5 W g e JR 3 A A I, 1L-6. TNF-as
IL-22 mRNA K& H R IE K 5800 1 B
IR &R, RIEBEEBTEBERE NE.
T A T B SO R L 4 R o R R AR A5 4H
T, RIMTC R ARG 2H1L-6. TNF-a
mRNARIE LRI I T, BIL-64507
A5 LR 22 A 03 = U =2.439, P = 0.021),
M IL-22 0 R B 7807 v 3 5 T B s [ml ot
FEARG4HIL-6. TNF-ai. IL-22 mRNAJ &
ARG, 2 RS 7 L(P>0.05);
BB RO JE IR 9% 1 R R IE KSR T 4
M, RIERESGAIL-6. TNF-0o mRNAZ
TEAR T B ARG 20, T TL-22 00 2 B 0 76 B 45
P2 b T8 KT, (H3UL IR 2 S B G it 2
B X (P>0.05); fEHEARBKF, IL-6 ot fhd
FRMEAR T G2, TIL-2200) 2 I 9 ToH 4 41

3377

WA # A 5

AW XTXER
F 534 A
X AP RLT
S>AH M, BA%
e KA % R
RE, KAFEEE
it 5 MRS B
Sh B o AR A AT
A, R IIL-6.
TNF-o. IL-22%
A B AR A%
& A E k.
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i

N HRANEREL D: TABERIAHE 5~ IRAME R B MR AH B IR S5 F: AR 02H B 5

IRESELRFIREERS; G: ARG B SR+ 1B BaZ; H: RO E B R E NS L 1 ARG
25 i O 1177 52 a 7N ATt E TN i ST A b i = 72 S I e R

BT RGA, BRI TR A ZE R TSR
B XL (P>0.05)(#3).

3 e

TR« A8 A5 07 2 JBe i R TR v
I7 R B AORE < —, T2 B I R R
B S A E B A DN AW 2, 5k A
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YERI T4 K 20 1, WA S A AT S AL T
Lo O A R R T 32 AR, IR AN R AE
AL G SR A EE OB TR
i {5 5 A% SR AT SR 2%, Horh RAED
TIRIE AR S AR BT F T AN TBOR R R
RGN B, 7870 AR BT U 128 24
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IBERIFHIE n Eal L VaEAz] FaaER LA PE
FHE () 0.722
=55 16 7(43.8) 9(56.2)
<55 14 5(35.7) 9(64.3)
M3l 1.000
5 18 7(38.9) 11(61.1)
58 12 5(41.7) 7(58.3)
IBFRDHR 0.244
I 0 0(0.0) 0(0.0)
I 4 1(25.0) 3(75.0)
111 14 4(28.6) 10(71.4)
v 12 7(58.3) 5(41.7)
e 1.000
FRSLMED 19 8(42.1) 11(57.9)
RIAESS 11 4(36.4) 7(63.6)
H. pyloriil 0.009
lalis 7 6(85.7) 1(14.3)
BRI 23 6(26.1) 17(73.9)
SERN 0.007
0E 0 0(0.0) 0(0.0)
1B 13 1(7.7) 12(92.3)
g 14 9(64.3) 5(35.7)
e 3 2(66.7) 1(33.3)
VE 0 0(0.0) 0(0.0)
ST 0.537
=73 4 2(50.0) 2(50.0)
TOMO 24 10(41.7) 14(58.3)
3DCRT 1 0(0.0) 1(100.0)
IMRT 1 1(100.0) 0(0.0)

H. pylori: YA WEATES; M0S)D: IHAEOINSETLRET BT 7248, TOMO: IRIelIEMETS
JSA45; 3DCRT: 4 TAERSIEIETSYT: IMRT: [@2aHETaS .

TR 1 B R 5 TR AR B e HRE,
SR AZATL 1] AR IR NI 78 B AT B G B 1 I R
fir1A.

SR 51 A A DR 7 AR Ak AR A 1 PR 3R AT AR
Z, BHErA W 7R, iR A 58T
S B AR T 2 s S AR AR A O, T AR K
T B 7 3 L@ 1 b e A 9% 1 2 0E 7 AR AR A AN
LS BB =R, RS
R4 1 % I A 2 ek e = 24 L 2% A Dy ik g 1
GRENFIFF SRR B R . V2 R, BT AL
TG 10 R AR 5 0 T S RE S DDA O iR
e JE T JORE AR M iR 7 U, AT DLE
¥ X F-kB(nuclear factor kB, NF—KB)%Ma
GAE 3 G T P 5 BUE R T3 (signal

transducer and activator of transcription 3,
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STAT3) % 42 55 38 I R JEUE %8 [ (IL- 1B
IL-6+ TNF-o%5)FE Z AT, RY4ERF R
IR PR s A . R B SRR E AN,
IL-6+ TNF-a. IL-8J% S % M & H 7R iR
Ji 98 DA B JH Ay 20 P i 8 A5 3 100 2% b Rk T
T, IR 3 TS AR 4% B A g e B
Mroczko25 558 1 o7 8 451 fifé i g B 3 1 4T P

Vit FUR BLIL-65 it 8 70 S DI 5%, 25
Wi i Ji g TE B BRI R Z —. A 4h, I

B SCHR[2714 R TL-224F Ry —Fh 32 2 b 4 Bh v
T(helper T cell, Th) 174 43w i 37 8 4 v X
T, Beimid BEER 1S TAT3 K0 A4, i st fib 23 24 it
(HPAFII cells) ik 3 i & A4E . XuZ5*
T X i i £ A PR 4H 2 AT B B e K
G 3B U2 T i R B, TL-22 7% Ji i Jie 8
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A H 5L
My om JEL 049 HCH AR
YA 3F: (1) 5%
Bidh: AR T #
RIS, RS
o T 380 M & @)
o1 (2)EE 5T
WM EFERL
TFTAELhABLE;
Q)R
el P A
St G IRYL 0%
RAEME AL, éfni@
b 19% =

2015-07-28 | Volume 23 | Issue 21 |



D, %5 RIRERTPRIERSAES .. T _iSRNEIHRD PV MIBREX
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ASA — W Is
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R 2 SCH/ARERUS MEIERFmRNAREBREKE LR

RHRF B8] mRNA El=|
IL-6 R 100.54 +19.33" 22.48+3.17
JCRgER:t] 63.39+23.13 21.10£3.29
tEi=) 37.50+11.53 22.10+3.27
TNF-a R 17.47 £3.44 -
JCRgan:t 13.48 £2.88 -
tE=) 10.34 £2.11 -
IL-22 R 88.08 + 24.07 33.23+5.37
JCRgERct] 4851 +9.91 25.44 +3.99
tEi=) 83.98+18.20 30.57 £5.12

°P<0.01 vs BARYTE. IL: BNE; TNF-a: [REIRTHES —a.

xR 3 BR MEERINEERFmRNAREBRIEKFEEL

KERF 248 Bl mMRNA =]
IL-6 ORI A BOSHE 136.12+27.20° 19.84+3.76
JCRgERt:t] 77.59 + 38.04 18.47 £3.82
i) 25531521 18.89 +3.80
-l {=EnlyaLa=| IRyl 47.16+17.80  26.43+5.56
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