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W% Fp Th, /Th, ZE 20 A [ F 52 5% K 1
Xf 8 22 &£ K E F R IE B0

Bfa g Z 3R E % R, k4R E
(FEA% 1. HEERTR AR, £ 410008; 2. B ERFHENA, K 410011)

[(HE] 8w wFETLAF 2R Th/Th 2@ E FLAELHET MRS @pih 2t kHF
(NGF)mRNA R #g %, ik  RABFNZEOE ST SD KA EHEY, 2 B MhC @mieifii, @it
HHF-RAMER M (RT-PCR) ¥ 2FEmE @i 752 % A (ConA) & # T &k NGF mRNA o) 3 2
KF,FMEF v-FTHREA(FN-y) Fo oA~ % -4 (IL-4) T 6 NGF mRNA X a9 %, 4R %% X
Bk e mpe 2 R mh R A T A A &k NGF mRNA & 3 46, 5 /2 ConA # T 2 0F MR B2 3 3%, 50 pg/
LIL-4 T8 12h.24 h.36 h % 48 h 8f NGF mRNA Afxf & ik S M abia) 3& KB %73 &, - 4 3 5 B af i &
R BB A T FE L (¥ P<0.01);0,10,50,100 pg/L 4 IL-4 F 3 24 h & NGF mRNA % ik ¥
WA EH, SR —HERRETRAAREHNH(P<0.05), 10 ug/L IFN-y 71 12 h.24 h.36
h. 48 h Bf NGF mRNA AAxt A X Z 4 5 R bl S a9 Kbk A 2% T (% P<0.01);0,1,10,50
pg/L # IFN-y F 1 24 h 8 NGF mRNA 4% ik 4R R WAL, 2 Al b a7 — 4 BARR B T A B #F Bk (P<
0.05) 45 fekwtF Thy £ am B F 1L-4 T LiA#k & 48 i NGF mRNA & ik ,Th, £ B F IFN-y T F
PR E L NGF mRNA & ik, % & 39 2 00 ) A= % AR Bk 5 Thy /Th, 3 @0 je B F % 8 & 47 5T Ak i i 8 4%
NGF mRNA &k R # L iFFAL2RME K E,

[%2iT] %% H2A2KBEF; awmiid-4; y-FhE: Th/Thwi
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Effect of Th,/Th, cytokine immune imbalance on
the expression of nerve growth factors in asthma

OUYANG Ruo-yun'?, HU Cheng-ping' , CHEN Ping’, ZHU Jin-qi' , HUANG Xin-gang’
(1. Department of Respiratory Medicine , Xiangya Hospital , Ceniral South University , Changsha 410008 ;
2. Depariment of Respiratory Medicine , Second Xiangya Hospital , Ceniral South University , Changsha 410011, China )

Abstract: Objective To explore the effect of Th,/Th, cytokines on the expression of nerve
growth factor ( NGF ) in splenic lymphocytes in asthmatic model. Methods Four SD rats were sensi-
tized and challenged with ovalbumin to establish an asthmatic model , and the rat splenic lymphocytes
were isolated and cultured with ConA. The expressions of NGF mRNA were detected by reverse tran-
scription - polymerase chain reaction ( RT-PCR) , and were observed after the lymphocytes were exoge-
nously added with interferon-+y (IFN-v) or interleukin-4 (1L-4). Results The lymphocytes of the
asthmatic model stimulated by ConA in vitro expressed NGF mRNA in a time-dependent manner. Af-
ter the lymphocytes had been cultured with IL-4 for 12 h, 24 h, 36 h, and 48 h, 50 pg/L IL-4
upregulated the expressions of NGF mRNA in a time -dependent manner and all the NGF mRNA ex-
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pressions were significantly higher than the basal values at the same time (all P, <0.01). After O,
10, 50, and 100 pg/L IL-4 had been added for 24 h, IL-4 upregulated the expressions of NGF
mRNA in a dose-dependent manner and the NGF mRNA expressions were all significantly higher than
the values of the lower dose IL-4 (all P, <0.05). After the lymphocytes had been cultured with 10
peg/L IFN-vy for O h, 12 h, 24 h, 36 h, and 48 h, IFN-v downregulated the expressions of NGF
mRNA in a time-dependent manner and all the NGF mRNA expressions were significantly lower than
10, and 50 pg/L IFN-v have been
added for 24 h, IFN-v downregulated the expressions of NGF mRNA in a dose-dependent manner

the basal values at the same time (all P, <0.01). After0, 1,

and all the NGF mRNA expressions were significantly lower than the values of the lower IFN-v dose
(all P<0.05). Conclusion

cytokines , can upregulate the expressions of NGF; IFN-v, one of the Th, cytokines, can downregu-

In the splenic lymphocytes of asthmatic rats, IL-4, one of the Th,

late the expressions of NGF both in a time-dependent manner and in a dose-dependent manner. Th,/

Th, cytokine immune imbalance may indirectly induce the airway neurogenic inflammation by regula-

ting the NGF mRNA expression.
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W7 Mty g — o phn 22 b 4 i AV AR i 4 0r 2 5 R R
B AR R S AR AE . VP2 O CIESE T, A 4l
B2/ T, SV RE G B 40 i (Th, /2 Th, ) S i 2% 9
Th, 248 M 1% Ak JT 2E 2 B2 W & AL ) oSG B R Al
AT AR, AR Th, / Thy 5 45 v 4 3 5 45 A 9
P2 20 M 5 A 20 B, JC R 5 p 28 T i A EL AR
T A, KA R .

24 K A7 (nerve growth factor, NGF ) J& fifi
SEFRNTFRXBEPH R A Z —, HF 62
BRI A K S e . BFST R W, NGE R N
it AT 9P R AR TR Sl S 2 TR R RE
I 5 5 Wl %k o 8 4, W R Th,/ Th, %
KA AT NGF Z [a) AH EAFE Al 2 T ik B2 40 il A &
1 4 5 1 R 75 5% NGF 263k 7 KRR & A
T 7 B 20 i i F T A A% E, eh O 2 A LR B ik
B 40 i oy 52 56 % R HEAT T 5T, LR B R BB g
BRI Th, / Th, 6 328 2% i AR 28 I8P 48 0E 1 2
[ 19 AH A o

1 HRE R

1.1 ##

1.1.1 4 4 HiEM: SD KPR KM
MEBE 7 Besh = e ik, A i 4 ~ 6 J3, B it 120 ~
200 g, fm) 5% 18] J 57 R Bl B e A AL

1.1.2 =& REE A R -4 (1L-4) |
v-T#E (IFN-v) Ity F 3 [E Peprotech /3 7] ; Ficoll -

Hypaque 43 )2 ¥ S J] & % ( ConA ) Wy F 3£ [# Sigma
o8 T 5 Trizol iR 57 W T 26 Molecular Research Cen-
ter ; 3% %% 5% 1R & S Taq DNA 5 & B 0] 259 1 F
Fermentas /7] , NGF [ ELISA iR 5 & Wy T &0 7 1

LAY TRA RS
1.1.3 L& PE4500 PCR #4 1 3 U & % [

Sigma 23w H i 3 Avant 30 I i =5 3 &5 0 HL Al Du-70
4 H BRI R K Beckman 23 7] H i o
1.2 7%

1,21 wgop A 0g 2 5 B HUOR R A 3
PP 1 mL (Hh S XS 100 mg, KRG A
H AT B2 1 5 x 10° A A A Ak 55 F 8 100 mg)
B2 MIE MM R E s H 4G T 1% G50
HEF WA 60 min 3K B Ny, WEEAEAR | 3% 28 2
J e Sy AR R IR 20 44T BEAG T
1.2.2 miy & BRATR

1.2.2.1 M#empsrs i LA S04 B 3 Ak
FER B, A BE 75% L BE R AR PR L 2 ~ 3 min
Ja BB LAES B, N0 IR R8T AR B 4
B, JF & T A 8 D-Hanks ¥ (10 mL) 85 35 1L
TR R B BT R 2 ~ 3 B, 2 mbL A A S
e ¥ dl i & W B A 10 mL B .08, B
(1500 t/min x 5 min ) , 3 [ J5 /1 A 6 mL Tris-NH,
Cl Bl SR 2 2 f, FH WA WATIR 21 J5 = i T E S
min, %> (1500 r/min x 5 min) , 5 [, D-Hanks
BE AN ; BUS mL Ficoll-Hypaque 73 JZ ¥ ( HL
0 1.087) F o5 — B0 B TR, R 40 M B R il
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JZ W R T, 400 r/min x 20 min, W2 B A% 240 L )2 5
D-Hanks & 78 %% 40 8 3 WK, il RPMI-1640 5 % Wi
10 mL A 3% 40 M, FF 5L B A% 40 i B A8 A BE 97 L
e, B 37 CHEEFRAR P BE 1 b, i SRR/ B W A
B T B 5 BE L, B A0 A W R G RE 1 ik
20 Hf B W . B 100 g MR VAR 2 AN A A RS IS
0.4% 1) & Wik g o, o B0 WL 484l MG T 5 98 B
J 2 e B 5 x 107/ mL

1.2.2.2 M#Hempzimng cFR I 4k
EL 200 i DA 2 e 5 x 10°/ mL Ay 5% )% B2 Fh T 24 1L
B B R & A 10% /NS V5 & R i
24100 U/mL ConA 510 pug/mL [ 1640 41 ig
By B SRR L oL, & T 37 C,
5% CO, IR PRI o AR BT BSE 5 . 4y
JyIL-4 4 (5 IL-4 29k Jy 50 pg/L) (IFN-y 24
(IFN-y e 09 10 wg/L) (25 HA B4 ({05
W) A 20 MR B TSRO,
12 h, 24 h,36 h,48 h i} 2% B HL 4 fLbRAS K I . AN
) W B T 100 S 56 - TL-4 T 240 vk B2 43 31 o 10 pg/ L
(MR E W2 ) ,50 pg/ LR EET4H) ,100 pg/L
(R UM Z0) " SIFN -y T WAL U S 400l 1 g/
LR AL) ,10 pg/ L4 ) ,50 pe/L
(PR v B S 41 )5 41 SR ) — 2 (0 B AL, B
IL-4 I IEN-y ¥ FEY R 0 pe/L, HHK 4 R AL,
7T I 28 AL, W 24 h BEEUPRA . BRA BTG S 4
T P A 2 a2 &Kl NGF mRNA

1.2.3 RT-PCR 7 i # M JZ % & 28 i NGF mRNA
KA $& H8 GenBank J¥ 51 % 11 5| 4 : NGF I Jiff

2] ¥, 5'-TCCAGGTGCATAGCGTAATG-3", F iif 8l
¥y ,5"-CTCCGGTGAGTCCTGTTGAA-3 ", ¥ #4 F Bt Ny
376 bp; B-actin L5l ¥, 5'-ACCCACACTGTGC-
CCATCTAT-3"; F % 2l ¥, 5'-GGACTCATCGTACTC-
CTGCTTG-3", 4 3 - Bt} 618 bp, i Fl Trizol i 7]
AT 7 EL 40 g ep 4l 4R B RNA L 2 pg RNA £ Oligo
(dT) 519 A1 AMV 33 %% S il 4 8 ¢DNA 2 pl cD-
NA BE 5 A 10 x PCR b 2% sf % 2. 5 pL, 10
mmol /L ) dNTPs 0.5 L,10 pwmol/L I T iif 5| ¥ 4%
1 wl, 25 mmol/L 45 4k 8 ( MgCl, ) 2 pl, 1 U/pL
TagDNA % & i 1 wL, il DEPC 2 i i &k & 25
pLo PCR JZ i 451 :94 €C 5 min,94 °C 305,52 °C
455,72 °C 1 min, 3£ 35 G, 72 °C #Ef 10 min .
PG TE 1. 5% B 0E &E e b WL UK JS , 8 B e
£ Eagle Eye Il AL R 48 | 4 #r i 4 > PCR
P3G 7 4 DNA 27 i WG B2 (A ) {8, B B-actin PCR

PRI A (H A P ER NGE 7= 9 5 B-actin 1) A {H
W) HCAE T 43 e (% ) %F NGF mRNA 1) 5 54720 o
T

1.3 %itxas A BCPE A SPSS12.0 &t
BOPFAR B . S5 x = s oK, A REAR R
K T3 2253 M, 2208 7 239 50 18] P L R T g #
K, K, K g K E o =0.05,

2 % R

2.1 Zwm X AMEAE S K ETE $0 5L i &
30 ~ 60 min J5 WU AT AR B0 AT 0 S A R UL A L AR RE
Rl AT 8 IR 8 Ky B 4 Il 2H 20 B R R B
XOREERE R A R 2 A R, A E R
R A A 38 AT UL SRR B BRI AR AR 2
JL38 A FE R 1 2 SRk

2.2 ek R MK it & ik NGF mRNA ¢ &
B K 2 R R SR I 4 0 h, 12
h,24 h,36 h,48 h A} 3£ il NGF mRNA R ik & &
AF A] f4) 2E K 72 0 R, & 48 h Mg A WK, H S AT
—HfH AR EER (LKD),

2.3 IL-4 xFekeE K R MM e il NGF mRNA &
KA F 2 W 8] B9 4E <, IL-4 2 NGF mR-
NA KM BT, JFHE 12 h 5505 8
FE T AR S G4 (Y P <0.01) (£
LB L) o R i BE B TL-4 T 509k B i A R 4
NGF mRNA 2 ik A X {8 & i 7t &, 9F B 2 5 5 Al
— B AR AL AR EER (Y P<
0.05)(£2,82),

F1  A[FINSE) IL4 4151 [FN-y 4] NGF mRNA
FIRMRE LB (2 £5,% )

THimE (h) 2 xRl 1.4 4] IFN-y 2]
0 11.3 1.7 11.0£1.4 10.8 £1.0
12 37.5 £2.9* 4.5 +1.7%%  29.0+4.7%*
24 42.3 £2.9% 56.5+6.0" "  31.8+2.4%"
36 41.8 0.3 69.0£7.0"* 29.0£2.2%"
48 39.8 £2.2 81.0+4.3**  26.5+3.0**

s (P IR A A, * ¢ P <0.01 ;5% [0 B T —
I i) 25 L4, # P <0.05 ,## P <0.001
F2 R[FEHEE TL4 Fl IFN-y T-$i2H NGF mRNA
FIRAIIE AR (% £5,% )

TR B W 21 IL4 T IFN-y T4
75 AR RR 2 42.5+1.3 42.5+1.3
R 2 W 21 49.8 £0.5% 36.5+2. 1%
rfv B 21 56.3 £2.2% 31.5+2.1*
TR T A 77.3+7.4* 23.8+1.7"

ST A A A, « P <0.05; 525 1 %) M4 He A, #
P <0.01
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2.4 IFN-vy st 9% X & M8 #H & @ i NGF mRNA
F KW R b & I [E] /Y 4E S, TFN-y 20 NGF

mRNA %35 HH X {6 7 531 5 (7] I 1] A F) 22 A 60 AR EC
AEE TR P<0.05) (K1, 3). [FnEE

700

500
400

300

B —actin(618 bp)

NGF(376 bp)

Bl 1 S[EE A T4 500 Rtk Al NGF mRNA £3K 152
W 143 FRREbR L2 ~6: 2054 IL4 T-H 0 h, 12
h, 24 h, 36 h, 48 h J5 ) PCR F=4) Ha ik 45 %

Fig. 1 Effect of IL4 on NGF mRNA of splenic lymphocytes at
Lane 1: 100 bp DNA marker; Lane 2 ~6:
PCR products of NGF effected by IL-4 for O h, 12 h,24 h,

36 h, and 48 h, respectively

different time

600

500
400

300

B —actin(618 bp)

NGF(376 bp)

B3 AIE] ] IFN-y 30 bk 40 NGF mRNA A1
W 1 FIREARIC 2 ~6: 2058 IFN-y +71 0 h,
12h, 24 h, 36 h, 48 h J5#) PCR f=4))

Fig. 3 Effect of IFN-y on NGF mRNA of splenic lymphocytes at
different time Lane 1. 100 bp DNA marker; Lane 2 ~6:
PCR products of NGF effected by IFN-y for O h,12 h,24
h,36 h, and 48 h, respectively

3 W #

WFFEUE 52, Th, / Th, G2 5 K M 2 5 W iy 1) & AE
K 5 B Th, / Thy 41 R (9 2 RE IS Pk se B
IL-4 7EWE NG RAE S Bl h 2R ESEND
Th, & 240 A A 5 TFN-y J0) 3% TA Sy 2 — b JF % &
B BT S A Y Thy 4R R T T ZE
F T W % UE 92, NGF 1] | ) o Ik 52 A 11 22
B BEFE A & B NGE 33 1 77 AE 3 K 1 b 25T
FORCH L LR R o 28 B 0 e R ol g B R
T I A AL, 75 &k b 4 U8 M R E TS 5 B N Y

i IFN-y T T BE A AR IR 38 55 , NGF mRNA 3£ 35 #f
XJ (B 72 W A , NGF mRNA 3% 35 5 2 7 B AIK, JF B
Gy FERT — B BEEAR M B T W4l A W E IR (P <
0.05)(F£2,K4),

700
500
400
300

B —actin(618 bp)

NGF(376 bp)

2 R[AHRE TL4 F FU AR 40 38 NGF mRNA (152

W1 PR T2 -5 41 0 pg/L, 10 pg/L,50

we/L,100 pg/L IL4 i 24 h J5 %) PCR 724

Fig. 2 Effect of IL-4 on NGF mRNA of splenic lymphocytes at dif-
ferent dosage Lane 1. 100 bp DNA marker; Lane 2 ~5.
PCR products of NGF effected by IL-4 with 0 pg/L, 10

re/L,50 pg/L and 100 wg/L, respectively

700

—actin(618 bp)
500 ¥ 3
400 NGF(376 bp)
300

B4 AR[EREE TEN-y T 00k L 40 2 5 NGF mRNA (1)

M 1oy TR ARIC; 2 ~ 5 23090 X A (0 e/

L),1 wg/L,10 pg/L,50 wg/L IFN-y T 24 h f5#) PCR

7Y

Fig. 4 Effect of IFN-y on NGF mRNA of splenic lymphocytes at
different dosage Lane 1: 100 bp DNA marker; Lane 2 ~
5: PCR products of NGF effected by IFN-y with 0 pg/L,1

pe/L,10 pg/L,and 50 pg/L, respectively

KA o Thy/ Thy %5 - 5% 8 Al NGF A 5 1<,
TE P2 PRV SRE S B AT A 52 0% T I B g Y R
N I 5 2 N S O N i v W el 1 N S
F FUAH B 52 e i 5 U] 0 D E . 2 A TR A G
— 415 & BL NGF n b 3 % i K B 41 20 1L-4
mRNA 3 35, T 8 IFN-y mRNA £ %% X % W
NGF /] fig 3 o W % 12 2 5 W Wig 1 K 9« — J7 1
T ok O R R IR A R M YR R O — T
#3843 8 45 Thy /7 Th, 28 46 fg A 7 (19 &6, s 22 e
e Al B o T i o Thy / Thy %% 2% i 2 R 2
7 [B] 2 5 45 NGF 4 T 19 Bl 28 P51k 28 E , ) & A 4
W H .
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