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[ Abstract] Objective To analyze the effect of high and low dose radiation on the expressions of
Thl, Th2 and Th3 /Trl related-genes in mice thymocytes and investigate the possible underlying molecular
mechanism. Methods ICR mice were randomly divided into low-dose group (0.075 Gy), high-dose
group (2.0 Gy) and sham-control group. The mouse thymus tissue was extracted at 16 hours after
irradiation and the expressions of Th1-Th2-Th3 related genes were measured by PCR array. Results Eight
genes were up-regulated and five genes were down-regulated after low dose radiation (0. 075 Gy) ; while 54
genes were up-regulated and three genes were down-regulated after high dose (2.0 Gy) radiation. These
genes included Thl cell related genes, Th2 cell related genes, Th3/Trl cell related genes, Thl/Th2
immune response genes and transcription factor related genes. Low dose radiation induced up-regulation of
Stat4 and Socsl of genes related to the Thl cells, and it induced down-regulation of IL-4ra, Cebpb, Gata3
and Tgfb3 associated with Th2 and Th3 cells, which lead to Sftpd genes up-regulation of Thl immune
response eventually. The high dose radiation up-regulated all of Thl, Th2 and Th3/Tr related genes and
also enhanced the expressions of Cd86, IL-18, 1L.-10 and Irf4 genes related to Th2 immune response, but it
did not alter the gene expression of Thl immune response. Conclusions Low-dose radiation induces Thl-
type immune response, while high doses radiation triggers Th2 type immune response.

[ Key words] Radiation; Dose; Th cells; PCR array; Immune response
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MIFEVE T 4R 204k, A AR S e 2%, 2 5 R
R IR AU N A5 5 Th2 20 Jif 32 2843 W6 1.4 1L-6 1L~
10 55 IR W S g, A2 HE AR Y A 1 Th3/Trl 4
JH S WA TGE-B , 8 Ho g2 Iy 257 v £ 1 91 7 H
Kim 9T © ks ,{Eﬁfﬂjiﬁﬁﬂ‘( low dose radiation,
LDR) 5 &5 LA 1500 £ 19 4 559375 5 1) A 0 2800 A AR
ANTR], AT 3 35 A= W Ak e S 2H 201 B AR N P D) e
TN — F G038 by P S e g e,
B FAYT S REMEBER ™, Forh T b L 40 0 1 38 v
SEARBT I RN B O T AR R AT B
SERAG RN [, R Th1-Th2-Th3 ZhRE/ 85 3
AR I A e AR 2 R S A5 /D BRI R Y Th
YA AR T REAH DG R Y 25 Rk
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1. SERGEhH K o4 ICR fat Rl /N B, i 4% 2F
6 ~8 JH,18 ~22 o, M T3 MR R B B 24 B 50 56
e, P RS SCXK- 2008-0005 , fiff
FHF AT IEAE 5 SCXK (7 )2008-0011, $2 BEHLEL F
Rk E Ny RRA 4 H AR (0.075 Gy) 44 B
FIE A (2.0 Gy)4H 8 K,

2. BRSSPSR [ XS, 8,205 (FZ) Al E R X
SHARGIIBITILIL T FHR T B AR i A PR
A, BRI (2.0 Gy) BESF JE 2B 60 em, 74
4 0. 343 Gy/min; B & (0. 075 Gy) MRS,
U5 K2 #E R 178. 50 em, FI K 12.5 mGy/min, /)
SR 4 B AT

3. FERMAALIR . AN[E R X T IR S 24 h,
WSk A AEAS A1 /N B B B IR SN EP B TR

TERCATE R LA AE, I B T UKGEKE (LI R4 A
FRAF) .

4. RNA Ju Al . oot FIWrbr o . % RNA #47
ETE,A260/A280 1WA 1.8 ~ 2.0; A TEMWAY 18S F
28S B RNA 5541, [IIF 28S F1 18S AYGHEE LU > 2.

5. 9tE R PCR 2544 :37°C 15 min; R A M
/78 95°C, 10 min, §73% 40 MBI, JEEF 1,
(1x) 95°C,15 s;9FH 2. (40 x ) 95°C, 10 min,

6. E¥ES3 4. LA Gapdh 2 L BE | RpRE 5
TTIH—fAb B 2550 b, &/ B B P 1
TEOL, S A A SUE G 2L C B, >R T AACE AH
X 7 B Ak A MR A% 1 DR A A% 7 A B AR X
Tk, Bexd BRI FRIZ AR 1, THE AR 1 i
ATRE LA RR O 2 9 Ll 3 (O £ LU AR ) o BRAT2H 5 1R
MR LU > 2.0 i M, <0.5 AR,
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1. AEFEFESES Th1-Th2-Th3 PCR Array 1
ZEFFGREEH ST A5 R AR (0. 075 Gy) X 4T
Lo R /N R R A R A 8 AN Rk
8,5 BRI R T = (2.0 Gy) X ka5
HEGJE /N R R A A o 54 AN FE R ek A L3 A
FER IR T,

2. AEF - 5R 51 S Th1-Th2-Th3 40 Jifd K ¢ 3%
FITHRESTHT . 3 1 G55 TR AR 4R 57 5 i iR
Fr G Thl BI40 M AH ¢ EE A Staid 1 Socsl BYFRIA I
P, % Th2 BYFD Th3/Tr %40 Mg AH 56 3 K [L4ra
Cebpb Gata3 } Tefb3 [ F i, e 530 Thl #I Gy
N EFEA Sfipd A

£1 0.075 Gy {BHPHAS/NEUME Thl-Th2-Th3 ZIAER &M 22 F 3R A

itg AT LN 2R %
Th1 B2 AR LA
s Stat4 B L SO 4 2.97
Socsl AR F 5 SAE R MHIE A 1 2.22
T Tnf Ji R SR B A -2.09
Th2 B2 AR 5 LA
A —
T IL4ra HAE4 2K, o -3.25
Cebpb cAMP [ TG4 A -3.02
Gata3 GATA #55HHA 3 -2.20
Th3/Trl T2 HAH G H
1A —
T Tgfb3 HALERHT B3 -4.03
Th1 e i & SE A
| Sfipd RMTEVEY AR E D 2.54
L] —

T —" TG RN IR N A EON 0. 075 Gy SREHF T T %3 N 5 R IR R I 2 9 SRk i A5 48 2
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£2 2.0 Gy FEEHAES/NEIEARE Thl-Th2-Th3 ThREH 1Y 25 7 Fe ik K
ke NS FEH £ 5% ke NS FH AR f5%
Thi AL Th2 ZUAH
B9 HAIEIEA
| Ifng THE v 13.14 || L IL-10 HAE 10 5.27
IL-2ra HAE 2 2K, abf 13.00 Cer3 b 2143 4.87
Cer5 L T2 14 5 9.51 Th4 Toll-F£3Z {4 4 4.06
IL-18bp M2 18 458 %E N 8. 24 Maf U RS £F 4k g AS42 R FEY 3. 11
Thx21 T-& 21 7.68 Irf4 THEHTHE T4 2.80
Statl 55 R S S 5.96 Cebpb  cAMP NG4S A EH 2.51
IL-18 HAE 18 5.63 Celll AR F R A 11 2.18
Stat4 5T S R SE T 4 5.61 Jakl Janus ¥ 1 2.02
Igsf6 G EBREE AR5 6 5.34 T8 IL4ra  HAEZAEA4, o -5.17
IL-12b M4 % 12B 4.83 Cerd AR F 32 1A 4 -2.79
Irfl THRERFTHEF1 4.28 Gfil st AR EF 1 -2.02
Soesl A TS SESWEE L 303 ;;ZT%@Q‘HH@
Tnf A SR SE B T 3.00 || M IL23a  HMNHE 23, a T4 pl9 4.03
Socs5 MR FESETMHENS 2,89 M-17a  HNE17A 2.18
1L-1811 2 18 %1k 1 2.77 Teh3  HAbAKET,B3 2.18
Csf2 RIEFFLHF 2 2.07
L2 HAE 2 2.06 T —
. Th2 HIRE
rE = WA
Egjgﬂﬂ A Cds6 CD86 B it 7.26
| Cel7 AR A 7 11. 14 IL-18 HAE 18 5.63
IL-5 HMAES 8. 74 IL-10 HA%E 10 5.27
Cel5 I 7 B4 5 7.17 Irf4 FIERIHET 4 2.80
IL-13ral HAE 13 Z1K, ol 5.88 T —

TE =" I T B 580 2.0 Gy SETAS N AL 5 R I I R R R G HOC R

3. R R A S Th1-Th2-Th3 40 ifd A 56 5
R TRE M7 . 3 2 45 7R ,2. 0 Gy FE 53 ml 7%
5 Thl A9 Th2 B AT Th3/Tr B 40 Mo AH 5 3L K 1Y |
WA, AH Th1 Y5 Ny 24 35 K 32 35 To AR 4k, 1 Th2 7Y
GRE N A H e B Cd86 (TL-18 IL-10 L) Kz Trfd ()
i,

4. ANJEF R 555 Thl-Th2-Th3 40 Mo % 5%
PRl SRR OCHE R 1 23 B« 3% 3 45 R R (IR 5R) 4
P15 % 5 Stad (19 1 S Cebpb Fil Gata3 19
IR = S R G I 7R o RS R A I S -
Tbx21 Statl , Stat4  Irfl \Nfkbl I Cebpb ) I, {2
T TR,

Wi

A R T 9 EEL 200 T B RR Y TE EE R K f gE
A E AR R R A e P R R
DRI, 0 i 200 ) 4 S5 5 7 2 8 B3 S 8 2 F 5 ) B
M2 o AN i Y L R SR T LA AT e A
ENGILNEEE7E s S s S E =g D SRR EE NP O RTIR YN

#3 & AFERSES/D MR Thl-Th2-Th3
S iz 53 N AR e 9 22 S 3Rk JE (A
A ”j“%? R4 S it
He
0.075 Gy
i Stat4 5T T R SR T 4 2.97
T Cebpb cAMP LN TG A H -3.02
Gata3 GATA #5878 H 3 -2.20
2.0 Gy
| Thx21 T-£5 21 7.68
Statl 5T R BT 1 5.96
Stat4 T L BT 4 5.61
Irfl THZE T 1 4.28
Ntkbl XoF I BRI B 5 FAZ I F 1, pl05 2.79
Cebpb cAMP LN TG A H 2.51
L] —

H =" NN AER S FHCN 0.075 F12.0 Gy f@4HA R T iX
FE 5 oK BT e SR R R AR R

A TS O AR T N TR R R A E S A
BN 55 2Z A S, ERATS 2 GBI 5 S 9 A A
Mo BRA E R AR ST R0 B 2% 5123 (UNSCEAR)
1986 4E4le & 45 i, /K F-4@ 5 245 0. 05 Gy AN
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R REL T B (LET) 38 99 8% 0. 2 Gy LA UK LET
G, FEAT R RN <0. 05 mGy/min, H R AR
A S AP 5 O I S AR R o F 5 5 T DA 5 R AL
FBE T BE 5RO

DIRe 2t i i A M F i , T 58
TS T T DG R R TG, H o R R R R A T
1=, PRI, TESR ST S i 2= it 5 vh A O I3 2 ka3
OB & JE PCR DIREAM 2T s mt i i PCR
HARGEPF SRR GG BRTE [F— 5Kty B X 1
AL mRNA 235K HEf & SR, 32Z00
R ARSI T SRR 9 22 57 B8 PCR 5 ik (R
PHH: 358 5 | Ji 0 2 RO a5 D 5 DR A i 1) 2 1 ke
ML ARHFSEE T Thl-Th2-Th3 ThRES 2Kt B [ 45 51
MR B AR X AR B ERES Th 40
R T EAE 00 5% SR 3005 T 4 (signal transducer and
activators of transcription, Statd ) , [F]H N I Th2 4fi g
Y B SR T GATA 454 8 H 3 (Gata3) Al Th3/
Trl 20 9 A5 25 P 41 R 7 TGF-B, {248 T 4 ifg 7]
Thl 4534k, 755 Thl BIGEE R fe &30 55 Ha s
itig.

VAR R BF ST 60, Y TL-12 13 STAT4 By {5
SIEAE A CD4 + 40 AY S 4k Th A, 7 1.4
M3 it State BY1F 5 @425 S Tho 40504k R Th2
YA, I & A L A i R 145 5 & A2 X Th1/Th2
0B A% Ak 5 A R SOCS i Bt i ik A
n Th 434k >k Thl AU 40 JfdiF, SOCST 1Y 3R 3k 7] b
Th2 &5t 2 4% 404k Th2 #0200 i ) 3% 35 SOCS3,
HAA R AT LG Thl 40005 23 570 fEARESE
G R, 2.0 Gy 485 G fE SOCS3 R Ik &
TR 11. 95 £%, i SOCS1 1 13 3. 03 £, ¥
BH v 7] o R TT B 2 23 A SOCS3 (1Y Kk L,
i) Th2 941 51k

FAN AR IE S5 R B, R R A A R A S
PRI 1 1] 985 A8 40 S X 7 (1L-12b  1L-15 | 1L-18 |
Gm-CSF &) F1 7 ] 94 15 () 40 g IR 7 (IL-5 \ TGF-B .
IL-10 IL-6 IL-17 \TL-23 Z5) DA K B [ i 5 A 3 ) i

53 (CTLA-4) , [FIBS ™ JH7E Th 2 40 o b7 1k
FEAEN Gfi-1 FPF CD124 (1L-4ra) ,fdf T 40 iy
FEEn] Th3/Trl 40504k, 1755 Th2 BUGye s, )
AL G T RN, AR S 56 445 SR by 4 S f 928 24 B
WHER T S IR AK
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