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Effects of N-acetylcysteine on Thl/Th2 balance in patients with chronic obstructive pulmonary disease
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[ Abstract ]  Objective: To assess the efficacy of N-acetyleysteine on Thl/Th2 balance in patients with chronic
obstructive pulmonary disease (COPD). Methods: In our study, we enrolled 80 COPD patients aged 60-85 years old with type
C and D. The patients were randomly allocated to receive N-acetylcysteine (one 600 mg tablet, twice daily) or placebo for 6
months. ELISA was used to detect the expression of interferon-y (IFN-y) and interleukin-4 (IL-4). Flow cytometry was used
to compare the rate of Thl/Th2. The rate, duration and the severity of the exacerbation were compared between the two groups
throughout the course of treatment. Results: Compared with the placebo group, patients treated with N-acetylcysteine had less
acute exacerbation rate, duration time and the [| or [l grade severity acute exacerbation, the difference was statistically
significant (P<C0. 05). The levels of 1L.-4 and Th2/CD4" T cell were significantly higher while the levels of IFN-y and the
Th1/CD4" T cell and Thl/Th2 were significantly lower in N-acetylcysteine group than those in the placebo group after 6
months treatment, the same results were observed compared with that before the treatment(P<C0. 05). There was no difference
of the IL-4, IFN-y, Th1/CD4" T cell, Th2/CD4™ T cell and Thl/Th2 level in placebo group before and after the treatment.
Conclusions: Our study shows that in elderly COPD patients with group C and D, long-term use of 1 200 mg N-acetylcysteine
can balance the rate of Thl/Th2 and prevent exacerbation, shorten the duration, and decrease the severity of exacerbation.

[ Key Words ] chronic obstructive pulmonary disease; N-acetyleysteine; Thl/Th2

& BH ZE M i (chronic obstructive pulmonary e 05 A S P S B 5 i 2 ER S I S Bh R A
disease, COPD) & PAFFLEIE TP & ) I 2 FR M AR TR A8 RCTE ST | AR IR B R R 4

(s EEA] 2017-11-28 [(#ZHM] 2018-03-27

[E€mB] btEm4iX TiZEHEFE H (JSKJ-KTQN-2016-07). Supported by Youth Program of Health Planning Commission, Jinshan
District, Shanghai (JSKJ-KTQN-2016-07).

[EE®EAN] F #.8+. FIEEI. E-mail: yango213@sina. com

“JEE1E#H (Corresponding author). Tel; 021-527258980, E-mail: pcf49362728@163. com



HEERES: 201844 H  H25 % 5521

Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 2 271

WE COPD & it X5, COPD (& i A2 7E Thl/
Th2 52260 . Thl 2 i nT DL i 5 i
RN -, S IE PN VG R MR 40 B e e A
3 22 o DT 350l 2 2L AT ARORE FIAE i S
T Th2 20 st AT S0 7 o 2 A0 B A 29 DR 45
P, Thl/Th2 4 40 M - # 28 6L 7T fE & 3 2
COPD £ 14 & /E (acute exacerbation of chronic
obstructive pulmonary disease, AECOPD) [ J&
Z—
PR ZE S R B, TR KSR N-2 ek B
iz (N-acetylcysteine, NAC) 7]y /> COPD & # &
PEINE AR 2 COPD 8 25 14 il 2 e 0 A= 17 Jo
i, NAC XS COPD WG P E 280 45 T Ht
SEAL BB A B IR PE A S AR T . B E RS
B, NAC w4040 R 73 . A5 T 96k 22 40 I
FES {0 NAC BEEIE T COPD 3% Thl/Th2 F-fff
H AR L, PRt A i g e FH BEAIL LU X
HRBESE, WS 1 IR N-Z - e = R X COPD £
Th1/Th2 P A2 s i s me , LU A B £ 36
57 COPD $243t 35T 40

1 ZRETE

L1 —#FH ABEXTZH 2016 429 H 2 2017
A3 AR BEMTE 4 L BB 122 i 12 1 RE
FEVEIY 4 BB I (GOLD) 43 124 C.D Ay 18
PEBH ZEPE it o Fo e 1 AR 3. SR B ML 3%
P EE L AP iR H B v 25 i, &P 15
1] AEHE 62~87 %, 1 (78. 25+ 6. 44) % 5 W HRAH
B 24 fi], Lok 16 #i, F I 60 ~88 %, F 1Yy
(75.2247.48) % . AR AE B K84 LR
BEfCIRZE L2 AL UE , T A R 2 5 AR
R E AR & IR B I R 1S .

1.2 N ERdhinE  IASRME: COPD B35
BIfF G 2016 4F GOLD f5m 12 Wibnif . C BURFAE R -
FEV, 5 WA Y% <50 % F (8) &H4F 2tk i =2
W B E A 1 R &N E 7 4 Bi; CAT (COPD
assessment test) PF 43 <10 8{ mMRC ( modified
British Medical Research Council)0~1 43, D Bl4E:
1EFEV, (5 %6 <<50 %6 F1 (5 A4 2 in g5 =2
KB EAA 1 RN E T 2B ; CAT #4310
8 mMRC=2 4y, i3 Fr A 32 30 K 7 9 k) o

o HERRARE : (D AR IR <60 %5 (2) T B ML E <,
AR R AT (K 10 h 5L )5 (DT 1 AA
PRSP b i )t SR g R R e B s (O A
O BRI S5 A% I IR L i e L T T
I IO 95 55 15 I 2
1.3 &F45wB 4@ 804 C.D % COPD faxE
W EENLA A 2 H R AR E 4T 1 IR
N-Z R R 6 1~ H Gl P = 88 i, 0. 6 g
4 R/ &R 0.6 g.2 /D) X BRAL HE 45 T2t
FAST s HAIAY T W AR R . AL A8 AE RS 1934
PRI A BT IR RE 25 9 (LAMA., BEFE IR 82 .
KA 18 pg) « Al A AR 25 . S 5K 7
FOWE Bz I IR SE R 6 S A . AT R
i 20 ARSI S A R I R A A% 4R L (PBMC)
Th1.Th2 (& CD4" T 4 i) e, R ELISA 30
FE MM 14 JFN-y i B, SR 5697 6 A e &0
wiEbR. B3 PRI A 1 R 2 A IEREY
LW, g 5% 6 4~ H Him] i 21 s & 2ot in = & AR Ak
B ISV EE i R O B St EE g
AT e

APEIERE R GOLD 48/ bRt : iy
iR P S A ML 78 35 B Sy W 2 R o L R
Jil e b 2/ o R et L M H R AR S O
HFE U E 23697 . AR 2017 4 AECOPD
BIiaL A S & E s T M T4,
TR 5 v AECOPD 45 5 11 9. JoAE: A fa s i 2
P v AECOPD 8355 [l 9. B A fa b i &
PRI 5 8
1.4 %itssa® R SPSS 19. 0 it 8. it
WPORL 25 FoR . 41 0] b AR B8 28 07 25 47
B 2N LR FHEC X ¢ K56, 1809k DL B
RN R F . f oK E (o
0. 05,

2 & X

2.1 N FATFHEZAK A R HUL
Kb Thl/Th2 HHZER g8 9500 al {5 X [H] (CD,
TR B/ MEA T 26 4], B FIR RIS N
HAFR R 57 80 BiAF S ArifERy C.D 2 COPD
B H 63 Bl A58l T kS AT AL 34 4 4
HRZH 29 . R AESE M5 i 32 2B I SR Bl 5 (3



272 Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 2

G REESY: 201844 H #2548 2 1Y)

B K I T HAt T RESZ M 25 2R (1 25 ), A

PR 2 A B B 2R 2 (14 D . X AL IR
AL RT— ORI AT HU B, LR ZR AR e B Sk

TINEE YR B Bl 2 BE S 8 AR S B R PE 43 Thl (5
CD4" T 40 H . Thl 5 CD4" T 40 g Hofi . Thi/
Th2 HAE T 2 G SR i T4 i IEN-y ¥
JERSW TG R LR D,

®1 WMAREAOFHEEXABRERIERPXLL

EiEta BT (n=34) XA 0=29 P{A
PRI CHE/ i) 19/15 18/11 0.247
4E2 78.15£6. 82 744 £7.12 0,117
Wi Hi 367.6+255.05  365.5+283.2 0.297
FEV, / Hiii1HH %62 52.17+£15.90  51.89% 15,74 0.685
PEAE 1 AR A EmE R 2.02£0.90 1.83+0.82 0.876
mMRC $F432 2.15+0.78 1.97+0.78 0.654
UARLZ N
Th1/CD4* T 41 (%) 14. 66+ 0. 86 14.29+0.91  0.098
Th2/CD4* T 4 (%) 2.93£0.45 2.97£0.32 0.741
Th1/Th2 5.15£1.06 4.88%0.62 0.226
T 2 5 1408.15%£94,00 1 441.45+87.67 0.156

14 pg/(pg + mL™1) 49,26 + 24, 38 49,34 +26.84 0.855

IFN-y o5/ (pg » mL™1) 127.65+7.54 126.31£6.50 0. 458

VSRR TR 52 R FH B O 22500
2.2 WHABEFRILHEME Rl R 4GS

RFH JRYT AR AR N SR B v (0. 74 &=
0.75vs 1. 34+0. 67) L RE[ (4. 62+5.16) d wvs

(8.34=+4. 30) d J/NF X} B4
(P<<0.05),

2.3 WMABEZHANLMMEEHG 5 BILEK 4
KB GRIF AL Z A S E 32 k. Hd T %
AECOPD #:% 4 18 ¥k, 1 9% 10 ¥k, M %% 4 ¥k ; % R
AL AT 53 W, Hidr T 4 AECOPD 4%
A 16 W 1T 28 W T 9% 9 K. IRITALBF AN
2% M2 E xR B> TX RA, 2R A 501
2F 2 X (0.41+0. 56 vs 0. 93£0. 80, P<C0. 05),

2.4 MmAEFLFTWE oFE L4, IFN-y ¢4 %
o SRR 2R AT A DR N-2 B bt A R
TRITIG I T4 AP ESRYT R 8 IFN-y 7K
RITHTREAR, 22 A geit 22 B L (P<C0. 05), X} fif
LIRITETE LS 14 J IFN-y KPR 2 R 4%
TR, X RAMLL GITE N-C B AR
TBIT LR T 114 KF- T IFN-y KRR
PALIRYT G 202 5 A G5 2 L (P<<0.01),
2.5 MWMABEZFTEEIA &2 Thl, Th2 & CD4™
T e rbife Thl/Th2 4454k 455 (% 3£,
IRITA A Thl/CDA™ T 40 /K- 538 7 F AR
Th2/CDA™ T 4K F- 53697 B & » Thl/Th2 t
HESRIT AT F M, 22 78 Gt L (P<<0. 05),
FHEZH (B ) 3G I7 Rif f5 Thl/CD4" T 41 ffd, Th2/
CD4" T 4iffd. Thl/Th2 {2 R G2 8 X
X RAAE BT RIR T AL Thl/CDA™ T QEH
L ZKSEF A, Th2/CD4" T 4l g 7K Ft 55 » Th1/Th2
LA BB PRALIG YT RIS 2516 25 7 A gt 5 5 X
(P<<0.01),

ZEFRA G E X

*2 WHBEHME IL-4.IFN-y K ER LR
os/(pg+ mL™")
VBITHH (n=34) XTHRZH (n=29)
ezt
RITH R IE RITHTG 2 MH TRITH IR RG22 (E
L4 49,26+ 24, 38 72,26+ 14,364 22,98 +28.97 49,34+ 26, 84 46.72+12.17 3.31+2.33
IFN-y 127.65+7. 5488 76,88+ 19, 974 50,23+ 11. 36 126.31%6. 50 119. 00 £ 24, 82 7.68%3.87
* P<20. 05 FIIPRIAI L s 24 P<<0. 01,4 P<C0. 05 53 B4 A L
*3 WHESE Thl/Th2 KFRLLE
o RITAL (=34 Xt BEAL (= 29)
fihn RITHI BITE IV 2 RITH HITE TR 2 E
Th1/CD4* THIMfLC%) 14,66 0. 8624 8.77+2.63*4 5.89 %2, 8844 14.29£0.91  13.46%2. 81 0.83+2.93
Th2/CD4* THIMI(%)  2.93%0. 4504 4.41£1,27°48 1,462 1, 4400 2.97+0.32  3.28+0.99 0.38%0.12
Th1/Th2 5.15% 1, 06440 2.24%1,22%4 2.98 %1, 3304 4.88%+0.62  4.36+1.34 0.54%0. 41

* P<<0. 05 538IFRTAH L ; 24 P<<0. 01,2 P<<0. 05 5%} B ZHAH [



HEERES: 201844 H  H25 % 5521

Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 2 273

3 i i@

PEPEE 28 0 & COPD & g #L il 9 56 B 35
T, COPD B35 4 i 4N M 40 A &R A AN ], T8 i
B S0 Ry e O TRS =R O N w1 DR
S HRGIA VB T ik 40 M CTh ik EL 40 D 2
A ST COPD A3 RAEMFEFAT " . Th ik E 4
FEALHE Thl. Th2 40 4%, Thl 4 /= 4= 1L-2,
TEN-y SR 20 R 7, 26 5 20 16 B9 336 Ak 200 i 47 %8
REME R N SFE B RS EEAEM., Th2
Aoy T4, RS AR TR 29, 2 528 8 R
PEP . s B UL IFN-y 4B Thl [ E2% 40
R T, 1L-4 18R Th2 40 A9 RRAEE 40 i X 7 4
I TEN-y IL-4 AT H2R4C3R Thl, Th2 Zifig. fEHEA
K Thl/Th2 RGEORFFHFTHERRS 40 SR Pt
K4 530 Th Bsg Th2 BIERR I 45|
G E N B S LA B FARAS

WF5E T, COPD f2 7 1< E RAE £ 5 Thl
iA%<, Thl/Th2 i Thl EE8°, COPD &
FE W] Thl 407w IFN-y 584 FEV, ¢,
PLHAPR ™ B Thl 4 D gk 7§ BR. Thl 4ifE
43U TEN-y 504 ™ £ R it MMIP-9 il MMP-
12,1 MMP g [ fife Jiti S 5% (%) 40 i SR 3 . TFN-y
BB ot 1 25 (1 Bl L i B /BB R R
o fhir, BAPE R K ARDY . Th2 40 i 3 3045 W 114
SEYHA R - % Thl 4 A 5 1) f % N 225 il 1
FH A B . 24 Thl GoRe i Th2 Gz
S50 P T MMP 23 b3 22, i 2
AR 1A s 240 &1 356 I e i 5L 2R 1 K e e
AT B, UL, 2 W COPD 8 35 7 7
Th1/Th2 - ff 7 Thl ZERE, w] T B0 ok &, i
COPD R # B 2 IR 5 Thl/Th2 F 9k
SR B T iR ) COPD 3% Thl/Th2
AR REAT B TR COPD R 2

I N-2 R b &R (NAC) 3677 n] Jd 2>
COPD 2 2tk & iy k3. NAC HAg i
BT E AL IE R [ B o2 —Fp b 2. NAC 11k
PR LD 2 2R R R VR R B VA R
FEFEEE 1 S VR A i B R AIG [RI B 3G i &F B AR
PEIZ LR TR -l 2 T B 28 U S i S X
26 TSR AE 1. NAC 0] B AR 00 TR B 1 25
P Tt 5 P R 7K ST B Lk 5 2R K i (R
it /B0 RE U R S0k TP Bl AR R B . NAC

R I PR B A A T RR A B AR AL
IKES I P A A/ B A A R G (8 It A 08 P 40 4
WA, AR, — e ST AE . NAC AT -0 40 o 4]
T TEPE PR T bk O 40 M B el R e e )
B . NAC #8738 o 7 77 Fa 5 1 COPD (3 11
Th1/Th2 Fifx COPD (&2 & 836 57 /5 FH 5w
KA E

AWFGEE L ESE 6 A~ H 4T C.D AR E
COPD M IR 1 200 mg iy NAC &3, NAC Ja77
HIGYT S5 H MG TEN-y /KRR, T4 KF
= TIAYTHT. Thl 7 CDAT T 4 (A R R, Th2 5
CDA™ T 4ii s LU (B T » NI fi Thl/Th2 7KFE8R
SRR B, 25 A Go it 2% B 3 M2 4 14,
IFN-y.Thl /5§ CDA™ T 4 g b (B J Th2 7 CD4™ T
YA L E S A Y7 BT A L JE R B 25 5. S B
AL NAC 413697 J5 W I TEN-y 7K SF-FRAIG, T4
KT, Thl f CDA™ T 48l T B, Th2
CDA " T 2 ifd Ei 5 7 =5 - Thl/Th2 KP4 %} B4 T
M. ZRAR AR . 458 1A% 1 200 mg 11
NAC iid7 J5 o H Thi G 5w T R Th2 G [
5% , Thl/Th2 #F V-1 .

ARWFER I NAC 657 4 5 X B AR L, H
SN E AR MU SRR S KRB LT
9t AECOPD By % 4= R IFEAL. H2ERA G5
X, 5 Tse Y Bai U [R5 R — 5, 45542
AR 1 200 mg 1Y NAC A f&fik COPD (%
A2 T O 0 4 et G A e o i R 8 1) R A OF
Hg e i AECOPD SF i kA, (HAIF5E W
231 2 NAC G977 f5 fa € ) COPD 83 Thl/
Th2 T i j& 5 2 COPD 835 2t in = 9 2 1)
BRI S 25 3 H il AR AR — SR A
W% .

25 TR KR H FiR 1200 mg NAC X C,
D RIFSE B COPD f38 oA — & A7 3% F 25 19 1)
REfd Thl/Th2 TV, I e A SRR & 1 2k
TIEE UER 46 e H 20rE n  R b R S
INEFAF KA. B E T AW 4R 0 B R AR 2
A7 COPD 2 48 1o A , 505 3 19 7 3540 5 F
— B

[1] VOGELMEIER CF, CRINER G J, MARTINEZ F J, et al.
Global strategy for the diagnosis, management and

prevention of chronic obstructive lung disease 2017 report:



274

Chinese Journal of Clinical Medicine, 2018, Vol. 25, No. 2

G REESY: 201844 H #2548 2 1Y)

Lz]

(3]

(4]

(5]

[6]

[7]

£8]

GOLD executive summary[ ] ]. Respirology, 2017, 22 (3):
575-601.

EPPERT B L., WORTHAM B W, FLURY ] L, et al
Functional characterization of T cell populations in a mouse
model of chronic obstructive pulmonary disease [ J]. ]
Immunol, 2013,190(3):1331-1340.

B b TRARUN. CD4™ T 20 SV 7 2 A 76 18 14 BH 2 1 il 52
R P I R B SC LT ] B AR 2 2 3K, 2015, 25 (1)
46-49.

TSE H N, RAITERI L., WONG K Y, et al. High-dose N-
acetylcysteine in stable COPD: the 1-year, double-blind,
randomized, placebo-controlled HIACE study [ ]J]. Chest,
2013,144(1):106-118.

CAZZOLA M,CALZETTA L,PAGE C,et al. Influence of N-
acetylcysteine on chronic bronchitis or COPD exacerbations:
a meta-analysis [ ] ]. Eur Respir Rev, 2015, 24 (137):
451-461.

FOWDAR K., CHEN H, HE Z, et al. The effect of N-

acetylcysteine on exacerbations of chronic obstructive
pulmonary disease: A meta-analysis and systematic review
[J]. Heart Lung, 2017,46(2):120-128.

CAZZOLA M, CALZETTA L, FACCIOLO F,

Pharmacological investigation on the anti-oxidant and anti-

et al.

inflammatory activity of N-acetylcysteine in an ex vivo model
of COPD exacerbation[ J]. Respir Res, 2017,18(1):26.
FAGHIHI M, ALIZADEH A M, KHORI V, et al. The role

[9]

[10]

[11]

[12]

[13]

[14]

of nitric oxide, reactive oxygen species, and protein kinase C
in oxytocin-induced cardioprotection in ischemic rat heart[J].
Peptides, 2012.37(2):314-319.

1G4 B 2 P B 2 I B (AECOPD) 1834 % K 41, 18 1MERE
SEMEIIPOR SN T (AECOPD) 1234 B & R AL (2017 4F
FHRO )], EBRIER 2R, 2017,37(14) : 1041-1057.
AGARWAL R, ZAHEER M S, AHMAD Z, et al

relationship between C-reactive protein and prognostic factors

The

in chronic obstructive pulmonary disease [ J ]. Multidiscip
Respir Med, 2013,8(1):63.

AMEDEI A, DELLA BELLA C, NICCOLAI E, et al
Moraxella catarrhalis-specific Thl cells in BAL fluids of
chronic obstructive pulmonary disease patients [ ]J]. Int J
Immunopathol Pharmacol, 2009,22(4):979-990.

X, B B 5%, 5F. COPD 3% Thl/Th2 F-4fj %
PAIE R WEELT ], I RIiRE =5, 2011,16(9) 1 1335-1336.
MATERA M G, CALZETTA L, CAZZOLA M. Oxidation
pathway and exacerbations in COPD: the role of NAC[]].
Expert Rev Respir Med, 2016,10(1):89-97.

ZHENG J P, WEN F Q, BAI C X, et al. Twice daily N-
acetylcysteine 600 mg for exacerbations of chronic obstructive
pulmonary disease (PANTHEON): a randomised, double-
blind placebo-controlled trial[]J]. Lancet Respir Med, 2014,2
(3):187-194.

(A3 mig] Bives. BOF%E





