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& BEIR{ KR/SEB Thl/Th2 HREEXEFHREREX
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[ E] H& SRS MERERERGE RS Th f Th AHREXEFRFIEKE, BHHERSEE kG
BBRFER. ik 4 SD KRS RIS B HE, BEVLA M4 AR 20 (LPS) L34, &41 X4 BIx A siteT
SLWAE, FIEERE & PCR 435I NAR R4Sk BURE B8 Thl A1 Th2 ZIRARXE F, HHTHXEMT. &R SXR4
AL, B4 LPS Zb3H A B4H 4R Thl 4R HIHE B 4B F IFN-y kB B3% (P <0.05) , Wi T-bet BFIAFHTH B ZE; R
570 LPS Ab B BE , IFN-y A REF T-bet, HLX BFXH BEFR (P <0.05) , LB RH B GHLER LPS LT, 4
JRETF IL-4 M FETF GATA3 HIEXWNRALR, BEFERE, & WEHHAGEEAASFRBERY Thl ARHEXETFE
W, AR A RE T IFN-y B3, HHE 450 3L T-bet 5 HLX 33k Fi,

[X@ia] BEsiEL; Thi/Th; SRET; HRETF; BERE

[hES2FS] R392.11, R651.1%5, R651.2 [xREFESB] A

Expressions and implications of Thl/Th2 cytokines in injured rat brain and spinal
cord

XU Yan', LI Yazhen', ZHANG Zhijian', SUN Xianglan’, GONG Aihua', DING Hongqun', LU Junhao', YUAN

Quan', XU Huaxi'*
!College of Medicine Science and Laboratory Medicine; >Academy of Science, Jiangsu University, Zhenjiang 212013, China

[Abstract] Objective To detect the expression levels of Th1/Th2 cytokines in the acute injury of brain and spinal cord in
rats, and expibre their possible roles in sustained secondary injury. Methods The acute brain and spinal cord injury models
in SD rats were established and randomly divided into injury group and lipopolysaccharide (LPS) treatment group, and each
group was experimentally intervened in the brain and spinal cord, respectively. The mRNA of Th1/Th2 cytokines were deter-
mined by quantitative real-time PCR (qRT-PCR) and analyzed in correlation. Results Compared with the control group, in
injury and LPS treatment groups, the level of IFN-y (as a Thl associated cytokine) in brain tissue significantly increased
(P<0.05), while the expression of T-bet did not significantly change; in spinal cord, the levels of IFN-y and transcription
factors T-bet, HLX rose significantly (P <0.05). The cytokine IL-4 and transcription factor GATA3 in both injury and LPS
treatment groups were as low as those in the control group. Conclusion The expressions of Thl associated cytokines,
especially soluble cytokine IFN-y, increased in brain and spinal cord injury. The up-regulated T-bet and HLX expressions
were only observed in spinal injury.

[Key words] brain and spinal cord injury; Th1/Th2; cytokines; transcription factors; gene expression
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Th2 IR ALRZS, T 26 288 XX 44 5% 45 48 st 0 13 B
Thl 41 L5, Sclod B 5 e v A B 4
RIRFR R, HBORHLH I K& B R RERT,
H Thl 4R ARERFRIENER. NN
BB GT A+ FRBERERER G, MAEREXH
WEGERGNRERTR B F 55t H 5478
¥, FFEEE Thl SIMRAIRZS? 14h, Thl 4fiR
PR FEF T-bet, REUFRIEFETF H2. 0 BRI
HJE & (H2. 0-like homeobox, HLX) , ¥R IF [ J&#
Thl B4 F (0 FN-y) EEREC Y, &%
AR SEPE I BRI LB R B . A5
PUE AT BEH 4 K BN E 8 Thl A1 The
FEEAI R F AR R EFREKEHRE, TH
i\ BEHR GRS FL/REB T-bet, HLX, IFN-y B{R %%
EREFRHESRERGRR.

1 #EMAE

1.1 #§

1.1.1 Bz 544 SPF 4 SD KR 60 RN H A%
YR, KRR 250 ~320 g, PR EN (285.2 ¢
13.1)g, MEMERRR ., BEDLA RN . & BRI 541 F . 588 LPS
AbFERL , PR 4 AIBEAr N R (B B4R 154 I A9 % R 4 5
HEMEFAR ; LPS AbBAIRNI N A B K S , SCRARE
BEARRERDH1.3.5.7d4, 8§46 R,

1.1.2 2R&EM Ficol-ZREMEW T EEER ¥4
TRE¥FFEST; TRIzol })F Invitrogen 24 ; 3Lk 5E & PCR
( quantitative real-time PCR, qRT-PCR) i{71], T-A FERERHI &
pMD19-T Vector 324 TaKaRa A ] = ; bl NEREGE &
A Macherey-Nagel 2477 ; S IR £ F Promega 24
#l; T-bet, HLX (H2. 0-like homeobox) . IFN-y. Gata3 ( GATA
4%47H 3, GATA binding protein 3) 1 IL-4 1} } B-actin 2
59 h B RBRAEYBEARERAT AR

1.2 Fik

1.2.1 #HAEXKEFMHERYGF LPS {44 HE 3 /L
JRE R (10 mL/kg ) B RRBEG , %3 W ENE
5E, DA TI2 mRERNFLWE. HE; FRERYO, 48
RIRZNLA, 258 T11 ~ L1 BRZE R HEAR, A1k 8w T12
MERMR; TLRBYRE NN, WIS, 3
YT BN B, BES IR, BANERERK, &
BB GEE, LPS M4 B KRR N RSB
T11 ~ L1 BRERAMEAR, A1k S w2 T12 BRERHER, T4
FTH T W0 FHRMBCT B4 515 LPS 4 Bk
K, EENBERERK.

1.2.2 ERNARR 2FIMERIHVWHEE. HRASR,
BHA TRIzol E5R533K , EIREE S min, MIA 0.2 mL 5, 3
R EPERAIRE 15 s, ZIRHE 10 min; 12 000 g 4°CH L
15 min, R FEKHZEHHEP &, 0.5 mL REEK, ZHEH

10 min; 12 000 g 4°CE.L> 10 min, B4 RNA JIFEERS,

AR5 5y F ¥ 22 (Chin J Cell Mol Immunol )2013, 29(9)

F LM 750 mL/L Z 8% 1 mL &%k 2 58; 7 500 g 4C B>
5 min, XZBK, ZSFH3 ~5 min; MIA 20 pL BRR—Z
P& ( diethypyrocarbonate, DEPC) 7K %§##% RNA,

1.2.3 4 cDNA 420 pL BERERPH 4 pg & RNA,
1 pL OligodT, 2 pL 10 x Buffer, 2 pL MgCL (25 mmol/L).
2 uL DTT(0. 1 mol/L), 1 pL dNTPs (10 mmol/L) % 1 uL
Superscript Reverse Transcriptase II ,

1.2.4 qRT-PCR ##®)] IFN-y, IL-4. T-bet, HLX f» GATA3 &
mRNA &AK-F  HRIFE AR FN-y, IL-4, T-bet, HLX,
Gata3 F¥%), B Primer 5 34483514 (% 1), PCR i 1%
#%: 94CHAEHE 5 min, 1 MEFF, 94CAEHE30 5, S4CTBA
(IFN-y )/62°C (IL-4)/61C ( T-bet)/ 62°C ( HLX )/60°C
(Gata3)/56°C (B-actin) 30 s, 72°C FE{#§ 30 s, 35 MER, B)E
72C 5 min £33N, PCR ¥ MEHR)E, &t i B2 heh B
(EL0.5C/2s BB BEI T2C AR D) 99°C ) B 72 I I e 27
MRHZ. SMEAER I K, FIARNER 6 KURRS
ROTERE. ERMBMAEBRZNSRA RotorGene 3% {4
(Version 4. 6) 37447

£1 FUFNIRT A BKE

YU BHCBE (bp)

FI%FFI(5"3")
B-actin F: TCCTGTGGCATCCATGAAACT

R: GAAGCATTTGCGGT GCACGAT 256
IFN-y F: CGTCTTGGTTTTGCAGCTC

R: ACTCCTTTTCCTCTTCCTTA 445
IL-4 F: TTGCTGTCACCCTGTTCTGC

R: GTTGTGAGCGTGGACTCATTCACG 289
T-bet F: AACCAGTATCCTGTTCCCAGC

R: TGTCGCCACTGGAAGGATAG 442
HLX F; TTCCAGGTAGAAAATTITCTG

R: CCTGCTGGTTGGCAGGTCCCT 647
Gata3 F: CAGTCCGCATCTCTTCAC

R: TAGTGCCCAGTACCATCTC 411

1.2.5 & $94% HAPIEUZ +s TR, RAFEEY
PR ¢ R X441 IFN-y, IL-4, T-bet, HLX F Gata3
mRNA F35KF#E4T40#7, SR A Spearman BkA KK/ IFN-
¥~ IL-4 T-bet, HLX F1 Gata3 fJAEE4#E:, P P<0.05 HER
ARHEE L. FABIERE SPSS17.0 3kiF4H

2 #R

2.1 IFN-y, IL-4, T-bet, HLX I Gata3 mRNA 3
XE EERUMREHRZURSEFEHZLE L,
i BE4R HrAE B R X FR4H IFN-y., IL-4, T-bet, HLX
A Gata3 By mRNA 3 3% 4 % 2 100% (6/6).
83.3% (5/6) 83.3% (5/6) . 83.3% (5/6) , F166.7%
(4/6) ; LPS b33 A Bi X% FE 41 IFN-y, IL-4, T-bet,
HLX A1 Gata3 ) mRNA 3524k W 83.3% (5/6) |
83.3% (5/6) . 66.7% (4/6) . 66.7% (4/6) F183.3%
(5/6) ; Wi HEEHRMGA [FN-y, IL-4, T-bet, HLX I
Gata3 fX) mRNA 3 3% 4K I b 83. 3% (20/24).
87.5% (21/24) . 87.5% (21/24) . 87.5%.(21/24) .
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91.7% (22/24); LPS Ab ¥4 IFN-y, IL-4. T-bet.
HLX fI Gata3 f) mRNA ik REK KK 87. 5% (21/
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24) . 87.5% (21/24) , 83.3% (20/24) . 87.5% (21/
24) . 83.3% (20/24) ,

b
2= g
~ -4 26
36 o R=0.99820 S
34 1o B R"20.99640 2%
32 1 M=2.518
S 30 Y B=28. 677 & 22
28 1s Efficiency=1.50 B
% 14
13
24 ll% 18
2
20 1 . 16
18 . 14
10 10° 10° 10 10 108 10
c d
13 ALX
22 R=0.99982
12 20 R 2-0.99964
1 10 M=3.119
10 B=39.224
(8] 9 . 16 Efficiency=1.09
. 14
i 12
oA 10
i 8
6
10 10 10 10 10 10 o' 16 1o 10" 10
B a b WHE
12 175
10 150 10
8 125 [z
100 e
4 \ 75 4 5 } \
50 feen
2 \ 25 [ PRSI \
=] B : 0 L= 0 , —
= 75 80 85 90 95 100 75 80 85 90 95 100 75 80 85 90 95
® d
¢
20 -_ 25
15 ) 20
10 15
e e/ \ 10 -
0 — -— — \ 5
75 80 85 90 95 100 70 75 8 8 90 95 100
Deg
A: FARWE; B: BRMHK. a; IFN-y; b: IL-4; c: T-bet; d: Gata3; e: HLX.

B 1 qRT-PCR f& BAI b7 B LR L) 2 A i 2%

2.2 &4 IFN-y, IL-4, T-bet, HLX #1 Gata3 fij
mRNA RARTYE ERWEERBRERGAS,
M4 R IFN-y B35 BE % FXHB4 (P <
0.05), HAEFHFXYTH Bk, THHHaAR
Hi T-bet il HLX R RE W2 W BHBEHE (P <
0.05), 3 ELB&R F 3, MR REAREE (E2),
£ LPS A, Tt RMALRER 2 RHAR
¥R, IFN-y, T-bet fl HLX [F KB RA B2
BW (B 3), T-bet f1 HLX 7 LPS kb3 41 % 8§41 41
FHRNES ARG AN S RAS T ERHE,
IFN-y R SR (E 4) . T RS RAGH
R LPS 43R4, 4IMEF IL-4 %% R HF Gata3
HERRALHBEG, BREIRS, HETR,
FoiH B /5 2 A RRREE ) Thl MMHXEE T L
W, RUA SR RE T IFN-y H3%, XS5
HREH A58 4% Thl ZIHM7E PI B0 IFN-y F=4 R 4030
ROEHERRA X, HE—51E SR 2k & R
BEIE RSt R AR RGO IR S K . T-bet 55 HIX &
BH LR AEE RRGN, RRRGNTEE
Thl MR AZIRE B, NTRE Thl BILRE .

*P <0.05 us 3 F4A.
2 BGARERRERARPARE TR

0.25
0.20 -
0.15
0.10
0.05

o [ fha

*P<0.05 vs 2t R 4d.

- B3 LPS AbFR i LRI B S P 41 IRE F s
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-4 IFN- v §i4541
025 - IFN-v LPSkb#

1 1
W4 1d 3d 5d 7d

0.07
4 T-betdfitii4
0.06 [~ 4 T-bet LPSALH! b

XA 1d 3d  sd 7d

0.03
- HLX$054 ab

% HLX LPSAE#R4L
0.02 7

0.02 -
0.01 -

0.01 -

1 1 L 1
M4 1d 3d 5d 7d

*P<0.05, PP <0:01 us 44542
B4 IFN-y, T-bet fil HLX 7E45i #5411 LPS 4b 341 ¥ B4R
FFE R

SR 4R LPS AbEA1 BH41 40 0 B B
LK) T-bet/IFN-y I HLX/TFN-y SEATHIREESHT, 4
SREH] IFN-y 55 T-bet i) mRNA 3554 B BAREH:
(r=0.702, P<0.01), IFN-y 5 HLX # mRNA %3k
WRIA LA (r =0.524, P <0.05, ES5),

TFN-y/B-actin Lt,#

i
oy oy

¢ ailied 1
0 0.02 004 006 008 010 012
HLX/B-actin b, %

001 0.02 003 0.04 0.05
T-bet/B-actin H 4

B 5 IFN-y, T-bet #1 HLX Z:EF A AHE L4

3 it

Th1/Th2 P45 76 S 88 RIS IR 15 iR 3 X @ Y
YR, ZHERRNRLE . RBAIBUS Y K Thl/Th2
AR, T ThI/Th2 f4ML R EFHEER

A5 53 T4 2 2k 75 ( Chin J Cell Mol Immunol)2013, 29(9)

Wi, Hrp#RETF T-bet HABBRIEE"",
Z T-bet ) CD4* T fHHIABBALIR Thl ER, LA
BAFR Th2 R, S ARTHR, T-bet BEEK
SHEH B Th2 | BN HE Th2 R B 5842 4Mb i) Th2 ik
2 Th1™ | Lighvani 25/ i1 Geanncarlo £ HIBFSE
H—B R, T-bet H{L FN-y REFEE —-FHR
V3, B T-bet A# IFN-y fyR35, TS % AT Rk
M T-bet REKF, N R—F B RFAEE
Bto T-bet XPFBUMR T MHRLDER, ZEMTHR
PERRI\ HBER /N T-bet KB B, REX 4
7= B JLFARA ) IFN-y, {H T-bet FXJ3 2B K
LSRR T-bet T BRIE 15 S BRI 4 AL 1
Hi k@B RAER SRR,

RITUERTFR RN, EFEEH S AEERR
EIRAE Thl EBAR, Th Ko TREETH
B, FMRALERER, ELEFHRRRAR A
HHALAH, T-bet, HLX 55 IFN-y FF R KFHE
WTESMR4, #7) FN-y HEEKES KRR
RGRREEEBTRR. EdHXESTEA,
HRES G5 H B8P T-bet, HLX &5 IFN-y #3577
FIBEARME, $R8 IFN-y 4E24 Thl 40 M4 B #E 40
By, sHRGE R RETEARH, FAntdig
AEH RGN A T FMRMRA, F7E T-bet fl
Hix W3t FRE AT &R #E Th RALRENF
IFN-y XKV, X8R i R IR R 5
BB ITE . RAMERGHMALR, RY IFN-y
MIFEFR, [H%FE T T-bet, HLX Ml GATA3 %
RHBA A B, #EW Thl 40 K% AR E R
FN-y ATRA RS, TAET Thi 5 T 4040
P B F T-bet 5} GATA3 WA T 41K A
BABARTREMEAFRE,

HUEAT R, B BERG1EN — R N R R R
55, HAIER WA M55 K5 TS 4 88—
PORBERGAR, BRET 2B L FN-
v, ATBBRRXARAEIEBR R G NBIEE, BA
ZHFHBER Thl 40 MIRTE N T-bet 35K HH45&
T EH R Thl BRIARE, REGHRAR BT
B & DLk Thl 8MIAR AL AR K F IFN-y, (AR
HHRGESRIE T H—SME. EHHEXFH
RIEREHRRE WIS B T IHABIRRIEH

(TF#926 W)
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