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Effect of Intranasal T-bet Plasmid Transfer on Th1/Th2 Balance in Spleen MNC
in a Established Murine Allergic Asthmatic Model
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(Pediatric Department, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou 510120, China)

Abstract: [Objective] This study was designed to determine Th1, Th2 cell numbers and investigate T-bet mRNA, GATA-3
mRNA expression of spleen MNC in a murine asthmatic model which intended to understand effect of airway T-bet plasmid gene
transfer on Th differentiation. [Methods] A mouse asthmatic model was established by sensitization with ovalbumin (OVA).
Thirty-two C57BL/6 mice were divided into four groups (8 mice in each group): the normal control group (group A), the
asthmatic model group (group B), the pcDNA3 plasmid group (group C), the pcDNA3-T-bet group (group D). All animals were
sensitized and challenged with OVA, except group A normal saline was applied. The group C was intranasally administered 50 g
pcDNA3 plasmid at 24 h before intranasal challenges, and the 50 pg pcDNA3-T-bet plasmid for the mice of group D. We
investigated Thl and Th2 cell numbers by FACS and T-bet, GATA-3mRNA expression of spleen mononuclear cells (MNC) by
semi-quantitative PCR in the four groups. [Result] Thl percent in spleen MNC of pcDNA3-T-bet treated mice was significantly
increased ([2.29 + 1.55]% vs. [1.93 = 1.14]%, P < 0.05), while Th2 percent was significantly decreased ([0.93 + 0.64]% vs.
[1.63 £ 0.59]%), compared with that of the asthmatic control group mice by FACS. Spleen MNC was detected a high level of T-
bet mRNA expression (0.53 = 0.027 vs. 0.28 = 0.035, P<0.05) and a low level of GATA-3 mRNA expression (0.24 + 0.022 vs.
0.58 + 0.038, P<0.05) after pcDNA3-T-bet treatment by RT-PCR. There was no significant change between the pcDNA3 plasmid
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group and the asthmatic model group. [Conclusion] The intranasal transfer of pcDNA3-T-bet plasmid was effective in modulating

the imbalance of Th1/Th2 in mice asthma model, which provides a novel therapeutic strategy for transferring transcriptional factor

in allergic asthma.
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A5 Th2 TRETUHE R SUE RAE KA 1 5L, 38 0%
Th {5 PEBAN T Th2 T HE R I 4F B i Va7 10 8
TRMET2 A TR T A B2 i £ L Th1/Th2 2%
W E AT R S T A0 T A (T-
box expressed in T cells, T-bet)/GATA %5 & H
(GATA-binding protein, GATA)-3 -1 2 #5 Thl
FE 5 P S T-bet ZEPRI SR AT R BUNR A &
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1 #tAe s ik

L1 EZiH

X4 59 & H (ovalbumin ,OVA). V2 H 3
Sigma 2\ A , pcDNA3 (=) . Lipofectamine2000 114
H 2% [ Invitrogen 23wl , Cychrome #r it ) K R 4T
/N CD3.CD4,PE #ric 19 K BT /DT IR
(interferon , IFN)-y . 141 % (interleukin, IL)-4 20
H 3£ BD 2~ H], /MR T-bet . GATA-3 & B-AL3h &
FI (actin) K0 514 h B V90 A ) T AR AT FRA 7]
B
12 EE2M

Fe2r WAL . HAS Olympus 23 7], —20 CAKIRE
UKAf : HAS SANYO 28 A IR I = 3 250 AL - 58
BECKMAN A ], CO, 2159746 : 5[ Shelllab 2\
A, i 2 4 94X (fluorescence-activated cell sorter,
FACS) : & [F Beckman Coulter A ],
1.3 SKIGEhY

fil e 5 ~ 6 JHi% SPF 9% C57BL/6) Mt /N,
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1.4 LIEsh¥44H

R 5 ~ 6 J& it SPF 2% C57BL/6J M1 /N
32 H BN M 4 41, B4 8 H, 20 B IE X iR
ZH(A ) WERGRRIZH (B 2H ) AR peDNA3 55 Jii
R TEH (C ) AR peDNA3-T-bet JETk: 1120
(D),
1.5 REAHAR

Owz IRV (B 21) - B H/N U I 1 4t
JFE¥AWE 0.1% OVA 0.1 mL.100 g/L &4 1L5 0.2
mL #EATEUE, 5 14 K 21 REREGAE, g
5, ARG THS 28,29 .30 K %43 d H 3 ¢/L Ik
EL 240 0.3 mlL I8 B S RREE /DU , 1% OVA
VST 50 L M SR s QIEF X HRAL (A 4) . ik
FLBRIE L, SR A FEER K AR EF 0.1% OVA; %8
JEORLT TR (C A1) o SR FH b ad Jr ik gt vy B Mg A8
FERFIEMGAEE 27 d, T U AN IRRI fe 48 B
A% JFURL peDNA3 (=) Fll Lipofentamine 2000 &5
W S0 wL, PR RFLLL 122, 5568/ NR Bk, 25
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W S 40 AL B, 283 U8 S, 800 r/min(r = 5.8 cm)
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PBS Hik, LA A M 50 8 0w R 40 s ML B
RN M, 4 DL bk 4R A 100 mL/L G4 s
(fetal calf serum,FCS) A5 FFIEERPMI-1640 7% 1 x
106/mL e S 40 i B, o i3 B g (PMA) 25 g/
mL, % F# 2 (ionomycin) 1 wg/mL VEJI B | [F] A
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& A 2 059 (monensin) 2 pmol/L, 37
CIABUIEL 5% CO, K537 6 h,
1.6.2 /s M RE S A A% 2w e 0 i K 2m e BUAS
m ZUFLLA,2 mL DPBS 28 bk 1 Wk, % E
i, KEB/INR CD3-TC 50 pL,CD4- S FIRIO
Z# (fluorescein isothiocyanate, FITC) 50 L, % i
WEE 45 min, [F]IA80AS O R B[R] A BR A X6 R
2 mL B iTE 1R, 1 500 t/min (r = 5.8 cm)
L5 min, 3 Fi . 040 o/L Z R HEE 500 wl,
JE 20 min, 1 500 r/min &0 5 min, 5% B3, SRJ5
INE 0.1% 2 28 19 9% MK 2 mL B 10 min, 1 500
r/min &0 5 min, 7 L B EPT/DE IFN-y-
PE KK R/ RIL-4-PE $4H0(0.2 pg/4 ) Eilk
EEOEHEE 30 min, 2 mL & 0.1% % 3K /Y 5 il vk
1,1 500 r/min &L 5 min, 5 W, &EH
500 pL DPBS/2%Z 5 W24, EHLAI,
TE—FEELATI 20 000 20
1.7 $%ER-REETER BT /) BR RS AR # B 20
Ffl T-bet % GATA-3 mRNA FiX

I LU S RNA 42 U5 %E &, 2 1] TRIZOL
UL BIEAT . 1935 ERE rB ik 0 BT RNA f 58 M
RNA 17Ot THE =5 B-70 CRAF, M
2 g Sk RNA R 0 e s alon) & Ul B 0 e s &
J8 cDNA T A5 55 — i cDNA = ) i vk it e
B-20 CUAATRAT 8 H o /N T-bet 5191 7] 435
K B2k 374 bp(F .5’ -ggtgtetgggaagctgagag-3' R 5'-
tetgggteacattgttggaa-3"), /N GATA-3 14 AT 44
KK 556 bp(F:5 -ccagcaccagacagagatga-3' R 5’
-gttgacagttgggtecaget-3' ) , B-actin 5| ¥ 0l § 14 F B
KR 259 bp(F:5'-gtgggccgeccecgacacca-3' R 5’
-cggtiggcctigegattgag-3') , PCR JZ WK Z . 10 x PCR
buffer 5 L, 10 mmol/L dNTP Mix 5 pL,cDNA(RT
R 2 ul, BFSIY 20 pmol/L, FiF 514 20
pwmol /L, Tagpolymerase 0.25 wl, KB K IJE L
AR 50 pl, PG AEN 94 CHUALYE 5 min;
94 C 45 5,58 °C 50 5,72 °C 1 min,25 MEH ;72
CHEAH 7 min, HX T-bet GATA3 } B-actin § 14 7=
P10 L 76 1.2%3E B M BE i H, 100 VL TK 20
min, Bk B UK 15 fil A Kodak digital Science
System DC40 BERE AR R GE , I RS o3 B 1 3k
F1 45 i IR BEAE 404, AR 439 6% B-actin
NS IR, 5 T/ B-actin 1Y HUE SRR % 56
THIXS IR

1.8 Sit=F4biZ

B A = ARt 2530, £ ALK
K HI SPSS 10.0 FA4-#A T BRI 28 07 22534, K gk
o = 0.05(XUM)

2 % X

2.1 /NERBRAEM EZBE Thl/Th2 illE &5 3
EERGEI UL Thl B 433 F Th1/Th2 LA
LT IEF X4 (P < 0.05), Th2 4l G 4> %
L TR IR (P < 0.05) ;48 T-bet #5445 ,
Thl H 43R M Thl/Th2 LAE B EF & (P <
0.05), Th2 4H M & 43 % B E L (P < 0.05), 25
RS, Thl Th2 A 0 Z A1 Thl/Th2 HAE 25 7
WG 2 (P> 0.05;% 1),

R 1 RN/ ERBRAE K B AR Thl/Th2 tb{&
Table 1 Ratio of spleen Thl/Th2 cell number of murine
asthmatic model

Group Th1(%) Th2(%) Th1/Th2

n
Normal control 8 2.69+0.68 0.91+0.57 3.09+047
Asthmatic model 8 1.93+1.14Y 1.63+0.59Y 1.33+0.65"
pcDNA3 control 8 1.91+0.81Y 1.56+0.32Y 1.21+0.29"
pcDNA3-T-bet 8 2.29+1.559? 0.93+0.64"2 2.32+0.25"?

F 68.32 47.79 113.65

1) compared with normal control, P < 0.05; 2) compared with

pcDNA3 control, P < 0.05

2.2 INERPEAEM EZHAE T-bet & GATA-3 mRNA
Wi R

W Wi A5 750 2 /] BB 9k L 200 B 2 SR R T-
bet mRNA ik 7K V- B E (X FIEF X4 (P <
0.05), ¥5EKF GATA-3 mRNA Fik /KW B % 5
TFIEH X B (P < 0.05) ; 2 pcDNA3-T-bet % 5
J&5 T-bet mRNA ik 7K P-4 0 i A U 2H 1l 2% T
(P<0.05), %8 ik 75 , T-bet &2 GATA-3 mRNA
FIRIK PR AR R 2 TG4 22 53 (P > 0.05).,
(F2,E1),
2.3 /R PR B # B2 40 A8 T-bet/GATA-3 mRNA
Rix/kF5 Thl/Th2 ERIEX 53

JN BB R EL ZH MY T-bet mRNA £E & 5
Thl ZAE LR EIEASE(r = 0.745) , 5 Th2 4HfE L
REMAMAE (r = -0.627); GATA-3 mRNA FikH
5 Thl 41 lb R 2 AKX (r = -0.602), 5 Th2 4
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x2 /IMRIEAEHKE A T-bet & GATA-3 mRNA
FIEKFEELER
Table 2 Expression of T-bet and GATA-3 mRNA in

spleen MNC of murine asthmatic model

Group n  T-bet/B-actin GATA-3/B-actin T-bet/GATA-3
Normal control 8 0.63+0.041  0.13+0.012  5.11+0.213
Asthmatic model 8 0.28 +0.035"  0.58 +£0.038"” 0.52+0.013"
pcDNA3 control 8 0.31 £0.051"  0.53 £0.036"”  0.67 + 0.049V
pcDNA3 -T-bet 8 0.53 £0.027"2 0.24 +0.022"» 2.26 +0.316"%

F 87.33 105.78 134.97

1) compared with normal control, P < 0.05; 2) compared with
pcDNA3 control, P < 0.05

bp M 1 2 3 bp

1000
i 556,GATA-3
230 374, T-bet

259, Bractin

B 1 /NERB2AE T-bet /GATA-3 mRNA Rix
Fig.1 Expression of T-bet/GATA-3 mRNA in spleen
MNC of mouse

Lane 1: normal control; 2: asthmatic model; 3: pcDNA3-T-
bet group Expression of T-bet and GATA-3 mRNA in spleen MNC
was analyzed by RT-PCR. The results showed that T-bet mRNA in
asthmatic model group were lower, while GATA-3 mRNA was higher
than those of control group (P < 0.05). After pcDNA3-T-bet
treatment, T-bet mRNA increased, while GATA-3 mRNA decreased
significantly (P > 0.05), M: DL2000

M LR TEAESE (r = 0.697) ; T-bet/GATA-3 mRNA
S Thl 4B LR 2 IEME(r = 0.887),5 Th2
M LR A (r = —0.893) , 55 Th1/Th2 HAE
BIEME(r = 0.629),

3 i #

WM AR AL oy R 2%, H TRk 2 2
I\ A B W 1) AR Jo 2 < A9 18 M R AE , Th1/Th2
SR R S JRE K AR R BE R AR S50 I B
BETRUZE /)N ORI Ik £ 2 L tho 3R A Thl 200 e L A51)
FEAIG, Th2 4R L &, 58 245 & Bk bLdl . Bl
BT IEF 5 o3 HE WA 0 R IR I Wi 2
PUTIIR ARG, PEIRIT R TSRS A
TRREHSHE, M AN1A T ReAEIEF KT -

SR AT SR I6 Yy, B e 2 5 G Y7 i
W Wi Y 5 A — BT A 7 1), A 200 B R 7K 71 i
TRYT AL IE Thl/Th2 25 24T e Jo 28 TR YT 3R
W&, ENSMEX T T KREMFR, G
Th2 [KFFE P 3 PR Th P56 R 43R 97, 5%
RIFARWERTS, Thl Th2 $5 57 PEFE 55 F T-bet
GATA-3 5 [K] i) & 30 Ry W Wi BE RUVR YT oK T 8T Y
A8, JEEE T-bet/GATA-3 JE PR 1Y 26 3k ] DL A
Th1/Th2 4fL534k 1 iE#E ] Thl/Th2 SPAEE, v ik
TR — 20 R A R T Szabo SEARSIME
GE R B SRR B 10 T-bet ZERE T, AT E
AL Th2 401 Th ZHMSE S X — S e
WiV AT R R

AT R IR SR AR A0 2 peDNA3-T-bet FUkL
5 RN S, 45 R R TE NG T T-bet
JRL 120 /NSRS 0 /) BB E 7K 2 48 Bf T-bet/
GATA-3 mRNA V£ 55 Uk [ 48 il Th1/Th2 [t
1) 4 A A3 B4 R TF , peDNA3 25 gk 1 100 G
HAEH . HAEHIALHI AT §8J2& peDNA3-T-bet Jiiki 4
B LR FRIR T, R R SR 20 A £ 22 3
IR 200 AL, 289 O R i R A 80 g i S A I ZHL 280
T 1 A B IR T2 4B B T-bet /GATA-3 mRNA %
Ik, BETTETY Thl/Th2 SEAG5 94 peDNA3-T-bet
JRE 2 SO IR AR YR T R R BAE T, AL
B ELAEIH B SRE ,  [R]AT 3k Ao 4> B H 2 i 25
Gy FPURI A IR BOERRTT R g
T-bet FEPRA T & X BERG 28 BRI 7 1A 235 4h 72,
AT B A META P4 2 i R ) S A T 24 T R i Y Y 7 Y
KB A,

HATHFREBITTRERGER L, A
BAKAALL, BARFRL DNA AR5 R SOR R 2
EAELEEUR R AR S R, HTC f % i
L WD = A T T Y 4 S R 11 N 1 4 N i A
DNA Zyafifk, oo i TOAE, B, AR g —Fh
PR EBIA RS, ARRERTIHE R I 1
afifl T BE Y peDNAB-T-bet JFORLC! 7E I AL
I TR A ITE NG T-bet BEATRBMEE /R
B Th1/Th2 Je A, XHGE ROAEA W& A HI/E R
Sk e VAT T SR TR A SR (g B
PR A S 1) 235 SR RE 75 6 A AARIRIS A [ %) T4 45
B, AT HE—2DIRE . BE AT i AL
Hl AR ATA TR NS R S RS H R Py Vs R i, AT
AEHF T-bet JE[H 3 i = 4% CFE L N8R0 T
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