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W E. He W2 N-Z Bt A % (N-acetyleysteine, NAC) 3 % wg # & /N § B 4 % T 4 M (natural regulatory T
cells,nTreg) /#i B ¥ T 488 17 (T helper cell 17, Th17) (nTreg/Thl17) kM &% . HW T LB ZH 4., HFiE 50 R 6
JA # SPF % BALB/c /N LML Ao B4 A A NACKAEA NACHFHELANACRHAELS AU, F4 10 R,
HELA NACHKAMELNACHAZHANACHAEZARANEE AT B EHALA & E % DNREE O & TalE
. NAC 1K/ &4 .NAC # 7 &4 .NAC & 7l & 4/ il 4 71 #% B 50 pg/kg.100 pg/kg.200 pg/kg R & 4 F NAC # F
GRJE 50 pg/mD,EX 1K, 7dH IATEET IATE, TR FE . RT-PCR &4 0 SR L 8% i # % B F 3ork-
head helix transcription factor 3, FOXP3) mRNA. %4 A & # % I % % 1K (retinoid-ralated orphan receptor ¥yt , RORYt)
mRNA %3k KF; ELISA =80 & 48 i/ % 17 (interleukin 17,11-17) , i¥ /& 3% # B F-a(tumor necrosis factor-a, TNF-
o)\ A 48 H A% 1BCinterleukin 18,1L-1B) . & 40 i /> % 6(interleukin 6,1L-6) , & %7 }fl /> %& 10 (interleukin 10,1L-10) & F;
HAR-FPOLEENER AL RERBAL, R fadBAhR AN IL-17 TNF-o. IL-18 f0 1L-6 K FH A FH T
IL-10 & F B 1% ,FOXP3 mRNA # 3t %k & T RORyt mRNA Mt %k EAFH . ZF WAL FEELCP <0.01 %
P <C0.05); fa 4 A4 W 5 NAC # %) & 4 . NAC 5 # & 4 1L-17, TNF-o, IL-1p #r 1L-6 K& F # B 1L-10 X F 5.
FOXP3 mRNA # % % &7 % f RORyt mRNA A kX & T M, 2 75 A £ it ¥ 8 X (P <0.01 & P <<0.05), zg
i NAC £ # FOXP3 £ F % ik .8 4 RORyt £ H &£ 3£ .9 & Thi7 9ot 4 E nTreg/Thl? % fr & NAC & v 67
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Abstract: Objective To explore the effects of N-acetylcysteine (NAC)on natural regulatory T cells (nT-
reg)/ T helper cell 17 (Th17) imbalance in mice model of asthma and to discuss its therapeutic mechanism.
Methods Six weeks old with SPF grade BALB/c mice were randomly divided into 5 groups: a control group, a
model group, a NAC low-dose group, a NAC middle-dose group and a NAC high-dose group, with 10 mice in
each group. Mouse asthma models of the model group, of the NAC low-dose group, of the NAC middle-dose
group and of the high-dose group were established with ovalbumin (OVA) sensitization and stimulating, and T
cell suspensions were prepared. The low-dose, middle-dose, high-dose groups were intragastrically administra-
ted with 50pg/ml NAC according to body weights of 50 pg/kg, of 100png/kg and of 200ng/kg, respectively,
once a day for a treatment course of seven days. After a therapeutic course was finished, we detected the ex-
pressions of forkhead helix transcription factor 3 (FOXP3) mRNA and retinoid-related orphan receptor ¥t
(RORYt) mRNA by the method of RT-PCR, the I1.-17, TNF-a, 1L-1B8, IL.-6 and 11.-10 levels were detected by
the method of ELISA and the lung tissue morphological features were observed by hematoxylin-eosin staining.

Results Compared with the control group, in the model group the levels of 11.-17, of TNF-a, of IL-18, of
IL-6 and the expression of RORYt mRNA increased while the 11.-10 level and the FOXP3 mRNA expression re-
duced, there were all statistically significant differences ( P <{0. 01 or P <C0. 05). Compared with the model
group, in the NAC middle-dose group and the NAC high-dose group the 11.-17, TNF-a, 1L-18, IL.-6 levels and
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the expression of RORYt mRNA reduced while the level of IL-10 and the expression of FOXP3 mRNA in-

creased, there were all statistically significant differences ( P <{0. 01 or P <{0. 05).

Conclusion NAC en-

hances the expression of FOXP3 mRNA while reduces the expression of RORYt mRNA and inhibits the differ-
entiation of Th17, then, the nTreg/Th17 balance is recovered, which is one of the possible therapeutic mecha-

nisms for NAC in treatment of asthma.

Key words:

W Wi 1Y & A= AL A2 2% B e ) kAR R R I
CDA™ T 4L M 46 1) 22 A WA, © A BIF 58 35 B 0l B 1
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kin 17,1L-17) | f 98 ¥R 3€ Al F-a (tumor necrosis fac-
tor-a » TNF-a) . [ 40 i / & 18 (interleukin 18, IL-
18 H A% 6(interleukin 6,11-6) mHL 4 FH T H
21 B £~ % 10 Cinterleukin 10, TL-10) BY52 Wi 75 2 F— 4
AT AHEE 2 iy 2 5 HL AR AT 58 AU IR A . N- BE 2 e
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1.1.1 F 5259 1L-17, TNF-o, IL-18,1L-6, IL-
10 ELISA 57 & (R 48 A= WA IR 7DD s NAC
WORL ([ 24 #E % H20000472, ¥ 5 %8 3 0 25 A R A
HD s U5 & 11 (OVA) (Sigma A 7. U. S. A) ; FOXP3
FEA G RORyt F A 519 (Jb b2 &l A FD .
112 FZUE IO EEDUS30 B, 3
Beckman 72\ 7)) ; PCR X (7900HT &, 3% E ABI 2
"D s 4 A B 40 i X (FACSCANTO 1 A, 5 &
BD AR ; Z W e iR (MK3 #, 32 [E Thermo Lab-
system 23 F)) ; BE B 1R R 5 (chemidoc XRS #, £ H
A58 s 8 BRIEMR 3 A 4 &R e (P Leica) .
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1.2.1 Bh¥srd K kb3 6 JE# SPF 4% BALB/c /)
Bl MR B RE (21. 121, 5) g, ARBe Bl 2 S v $2 44 7F
AIESR 5 . SCXK (51) 2016-0004, 3 ¥ % 46 2% T
SPF s ¥y 55 90 % . BH HL 43 R 6 BRZH | 7 g A5 75U 2
(BRI NAC IR 41 . NAC H5) B 4 NAC 1= 7
WA S AL A 10 H AR SOk E kT d# R
TR EE R B4 NAC 4L NAC 7]
H4H NAC BRlEHE 1d.4d.7d.10d.13 d BB
SHR B W (E AL S 400 pg Al OVA 100 pg, W N
50 pg/L) R T RGER 1 ml 48 14 d EBERIN, 46
14 dBATHHAFEABEA OVA # 50 11€0. 1 mol/L
PBS #i# OVA 1 mg), K 30 min, B K 1 K, #E L
B 1T IR DL S KA, R R A i 4
Pk 1R AERR IR AL B NAC K] &= 41 . NAC 5
WY NAC & F A AT 1 h DL NAC K B 50
pg/mD 3 W 50 ng/kg 100 pg/kg.200 pg/kg
BsHRK1K.SHALL 7T d A 1 ARTF T BT R R
71T R RITA R E S 1 d UM AR,

1.2.2 fabekaill OMALUES¥- ML, BUNRA
fili ZH 40 4 % 22 B I E 1 5 24 b, B R AT S A 1, ) | )R
i 3~4 pm, 60 CHE¥E 30 min, = B A& bR BE 2 B i
K IRARKE-HELL (HE) Yo B 8 B R b dn 4
ML L AE RS2, OF MR ES . H
G 53 A B0 £ 40 S <O R A TR (S VN
Ji T AR (S, ) VB ZE T AL (S L T EAE BB A R (S) . it
BARX:S=(S, —S, +S,)/S, X100%, @IL-17,
TNF-a.IL-18.IL-6 . IL-10 7K ¥ &2 FOXP3,RORYt 3
IRAGI . JC A FRE TS B/ BRUMG 2 21 ) A% 24 AR
T 4 M A AT 73 25 /0 BUMUIE T ibk &2 40 M, ic Bl 5 X
10°/ml 20 M8 B W . BV 48 0 U Al X 3 3% nT-
reg Al CDA™ T 4 ffd, K 43 3% 21 (9 48 i D0 2 26 2 Fn ik
FE I 43 B BE R 1< 10° /ml 40 Jfd & %, B A 40 i B 57
M, 83572 h 5, W4 nTreg. CD4 " T 41 il £l I 3%
W, ¥ IR UL B B, ELISA B4 W 11-10, 1L-17,
TNF-o,IL-1B8 1 IL-6,

Real-Time PCR % K& Ml nTreg H # 3 A +
FOXP3 1 Th17 40 g v %% sk I RORyt W3Rk, DA
B-actin A P Xt AR, PCR 4" 38 52 1 7= 49 25 1o 86 Ji WL K 43
Mr &G, 548 BB RDRBEAE . AR R Rk & 3R0R L 1t
BAXHMEER mRNA X REE=Hry 3R
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1.3 Sitsdrik R SPSS 17. 0 S it # Ak dt 4753
B T SR DL (o ) R . 22 41 Ia) 249 850 bE 55 R T o
T 225001 . K Jr 22 551 J7 22 55 B R A LSD £
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2.1 HUMALILEME XA 2B
HELE P SR R RIE R TCRAE S ) TC 5T W s A
MA/NREAEFRZHE EEEE A0 . R
20 IR s NAC AR5 2t 20 2 B2 75 A4 18 T2 NAC )
B I s NAC & ) 4SS RE A A o
LR AE S AR, R,

2.2 AR IL-17, TNF-o, IL-1B3.IL-6 FI I1L-10

ARG 25 SR A X R A bl A, R 4 A B B R R
IL-17  TNF-o IL-1B FI TL-6 /K44 Tk &5 1 TL-10 /K
WA, 2 S A Gt 3 X (P <<0. 05 8 P <C0.01); fll
BRI e #5, NAC fPl &40 O NAC & # 4] 10-17,
TNF-o IL-18 K- 2 AR 1L-10 K FEH i, 25 A
iitpE L (P <<0.05 8, P <<0.01), A NAC &5 &
AR ., W 1.

2.3 FOXP3 mRNA.RORYt mRNA %} 32 ik &
W25 O IR A, A 2 FOXP3 mRNA AH %)
Fik BT M RORYt mRNA MRk T & . 5 H
Giit2EE L P <<0.0D) ;s AL RLA] 42, NAC & 57 i
21 FOXP3 mRNA #Xf &3k & A5 1M RORYt mRNA
X R A R TR, 2R A% 2P <0.0D), I
Kl 2,

AT B 4B A4 ;C.NAC KA EA;D:NAC # fl EAE:NACH A EA
Bk prr LR R E

1 BABTEEFRE, IL- 17, TNF-o IL-1BIL-6.IL-10 K ELLE (x*s, n =10)
o ) A e A AR IL-17 TNF-a IL-1B 1L-6 1L-10
(pg/kg) % (pg/mD (pg/mD (pg/mD (pg/mD (pg/mD
X 84 — 0.21+0.02 0.71£0.06  45.36+5.26 1.0140.12 239.36=+10.03 182.22413.26
(R — 0.6840.08"  3.1241.86" 167.24410.22" 12.3342.38> 429.65+13.26" 72.56=+6.35"
NAC {5 a4l 50 0.48+0.06 2.2940.98  150.03+9.64 4.5541.18° 395.21+12.01 96.47+8.24
NAC s 4l 100 0.4640.05 1.2140.86° 103.3548.54° 4.1240.86° 364.22411.21 128.0149, 27
NAC @ #4 200 0.3540.04°  1.0240.22¢  64.1547.52¢ 1.22240.32¢ 255.48210.36°172.56+=11. 06

H 5 B4 K a: P<<0.05 ,b: P<<0.01; 5 A A% .c. P<<0.05,d: P <<0.01
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17  TNF-a . IL-1B 1 IL-6 7K 34 7+ @& 1 1L-10 7K 7B
G o 48 7R 2 Wi 77 78 R E PR 1 7K - T 3 i Bt 4R PR K
TR B, [ AT AR ZH FOXP3 mRNA A% 52 3k i
TFEM RORYt mRNA X} 363k Tt i . & B BE i n'T-
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NAC By BEFh 5 7 A %, @ Al a1 NAC fEH
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