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Abstract Objective: To test the levels of plasma inflammatory and anti-inflammatory mediators of patients with
acute exacerbations of COPD (AECOPD) and illuminate the relationship between these mediators and airflow
limitation in AECOPD patients. Method: Levels of the plasma anti-inflammatory mediator soluble tumor necrosis
factor receptor 55 and 75 (STNF-R55 and sTNF-R75), and inflammatory mediator tumor necrosis factor a (TNF-c)
were analyzed in 62 patients with AECOPD and 30 healthy volunteers on admission and the seventh day after
treatment. And the lung function of all the subjects were also measured simultaneously. Changes of these mediators
and lung functions were studied during the first 7 days. Result: The lung functions of AECOPD patients improved
significantly after treatment but were still worse than healthy subjects (P<0.05). The levels of plasma TNF -a,
STNF —-R55 and STNF-R75 in AECOPD patients were higher than those in healthy subjects before and after
treatments (P<0.01). The levels of TNF-a of smokers were higher than that of non—smokers in volunteers. On day7,
the plasma TNF-a levels of AECOPD patients reduced markedly compared with admission (822.7+353 pg/ml vs
599.2+456.7pg/ml, P<0.01); levels of sTNF-R55 and sTNF-R75 increased compared with day 1, but there was no
statistical difference  (P>0.05). There was no relationship between plasma TNF-a, sTNF-R55 and sTNF-R75 levels
and the parameters of lung function such as FEV, FEV,%pre and FEV/FVC(P>0.05) in both AECOPD patients and
healthy subjects. Conclusion: These datum suggested an imbalance of pro —inflammatory and anti —inflammatory
mediators in the plasma of patients with AECOPD. The levels of pro— and anti—inflammatory mediators increased
markedly in AECOPD patients compared with those of healthy subjects. And pro—inflammatory levels markedly
decreased after treatment, While anti—inflammatory levels were only slightly increased.

Author’s address The First Affiliated Hospital of Sun Yat-sen University, Guangzhou, 510080

Key words chronic obstructive pulmonary disease; tumor necrosis factor; soluble tumor necrosis factor receptor

1% P FH ZE PE Jili % % (chronic  obstructive
pulmonary disease,COPD ) & — i 32 FR iy 47 11E 11 AR AT R (T E 4 A2004188)
T2 e T
ey D N N 0 =i :
A Hfﬂﬂ*mﬁ*ﬁ?ﬁ”md‘“ﬁfﬁfz 1o B 55— B BRI A M oL B 510080
COPD 1) 3= 2295 728 Fl A& g 1) 5 I PR, v P s 44 i FEH A 0 &, Wit LR
K IE B F otumor necrosis factor o, TNF-at) Wik H 18 .2006-12-04

G TRAE AAREEEEIUH (3 H 45 .04009385)) ARE



o E A R R AR 2007 4F 5 22 L5 S W)

Chinese Journal of Rehabilitation Medicine, May 2007, Vol. 22, No.5 419

FESE R AR A HOR AR L (B HAT R IR B
M coOPD & M mE B (acute exacerbations
COPD,AECOPD) 4 4 (4 L i A 2 | v g 5 <l
W ARAE K F 5T R A TR I Ay, 55N T8 P BT R AL
BRBEA DR BR T PRI R GEAS B A7 612 1 9 i S i
Ab, I KPR E AR S I R — AR TE A
B RGPER) SAE L, FFR R BT, COPD A3 1ML 7 24
H AT i M iR SR BE IR A2 /K STNF-R75 il sTNF—
R55 BR3P, MAE PR+ STNF-R 7] B & —Fh 4t
HRATIT, o5 W BE B AT LABHL BT TNF—oc 09 4= 9 15 1, ik
52 TNF-o P55 102 5 RAE | 5% B T v WA S B iR
AR B 4 BV R E 2 N ™ H FZ I COPD A&
H A RS R T R LA A 2R 45 405 4
EHE I RAE VA G, 51 COPD 8 4 B Pk 4 0E
S IR R 238 R 58 4 B, AECOPD f8 4 1l ¢ v
TNF-a Fil STNF-RS55 sTNF-R75 (7K F-4anfaf 2 W
HMRIE AR Z | HAFTE 7 & M4 A it AT 5% 38 1
2 COPD 2 1k hn & 1 DL KA I7 e /3 i 3
TNF —a FI sSTNF —-R55 sTNF -R75 B K ¥, i
COPD 2P & B3 & B RN RS IR A Y
A4k, BB TNF-o %8 M TNF-o/sTNF-R 2K i £
COPD #E I H B AR FH B %o Jili 2y 66 04 5% i

1 X&57H%
1.1 X4

gk 2004 4F 1 H—2006 4 3 H 763 B i 1 B}
fEBE R 62 ] h -1 & BE COPD 2 in & I | 1
£ 18 1 BEL 2 1 il 5 5 4 BR B (global initiative
for chronic obstructive lung disease, GOLD) 12K
Wi [CRESFKIRARE, £ 1 BHATR NS
(FEV,)<80% it , %5 1 #0 ] Jy < & 5 H 1 i
G Z W (FEV/FVC)<70%]°9, BRAME GG S S4E
Pk bR A5 4R 2 WEIRIE IR IR D e U 4
PR A I RS AL A0 DI RE s (O Y fE
I IVZ)HEANMAWFFEIEH

KRR I COPD 932 Wil i Aiti 2y 8 A
(Sensor Medics Lid, USA),#15 Sasd #& v W 0 i 1
S IRE SR HAE 5 A D BB SR B4R DT AT | JEIF I
RGBT 30 51 A et B2 JHrp o R fe
J5¥E ZHL IS WA AR it BRE 2
1.2 AECOPD 2 Witr e

AECOPD WIiZWiis £5 & LA T 4. = Fh 3 20F
AROVP G RN EE P AR et 98 B 1 in ) e s 0
DL B 2 D — R B R & D — Rk SRR (G
25 RV BE 1 WP G B g | A H b S R 1) 2 44

U SHINICEN oI ERR @R S e N S i )
Hm 20%) , FaRSER M E L 2 KRUL L
1.3 YT T AANE R

A B S5 B4 B— PR T e 218 s 5 ) 2 4 T 25
Yy KW AL BIE Y . 6 AR BB S A 5T H Y
R s gy ik T2 B g R 1,
1.4 Kk
141 FWARESLH, AECOPD & T AR YK
FUARIT 5 7 K R AR 22 ik Bk A 6 KR 1ML Sl
BT EDTA 9 T4l | Sr BINRE AT, B0 (25001
min ) 10min , 73 & Il 2% T —80°CL- A5
1.42 TNF-a Ml sSTNF-R55 sTNF-R75 [l i
H2EE BIOSOURCE 5/l & , H ELISA ¥ 3 5l A& il
Hof i HfEHealn vl W BT
1.4.3 MiThREAGIN . BT A WL ERXF G ¥4t F M o gAY
WE FEV,, I8 8 BFV, & B0HE E 5 8(FEV,%
pre ) &
1.5 Site#orbr

BT A DL B AR fE 25 %R  COPD 2t &
T J5 25 WU dE br R FHEC XS ¢ K, 5 %0 B b AR
MSTREA ¢ K3, A5 B L BECR FH BRI 2 T 223
Br (ANOVA) . 4 [H P9 LE 5 SNK —¢ K 50, il
TNF-a sTNF-R55 sTNF-R75 7KV 5 fili il < P g+
B B9 A & 2R FH Pearson #0207 . FF A B0 1911
B Gt i SPSS13.0 B AR BE | DL P<0.05 K
e S 2

2 &R
2.1 R BT LR T R TR

Ak 48 5] AECOPD &% (AECOPD 41)¥4F &
COPD "h—H B 73 AR fE X HRAH A2 28 ],
TR 14 ] (KRR ) RN IRAR A 14 61 (R IR
SRR ) |

48 5 AECOPD 835 ABE 4 K FIAITH 7 K5
Wik R A A7 R E TNF-a sTNF-R55 .
STNF-R75 /KF-, 5 41 6, % 7 ], F¥4E8 71.79
+72 % YA WS 6 BT AE | AR 42 17
W AR 48 2L 869 /A, MTIREFE AR IE WL 1, Hoh
COPD /™ 2 B 7+ 9/ COPD I & (50%<FEV,<
80%)3 %l (6.25%), M (30%<FEV,<50% )36
(75%), IV %%( FEV,<30% ) 9 11(18.75%) .

28 X R | R 14 ], SFIAERS 72.2
2 VI WHEE 9 BT A S BT, AR i L
671 SZ/AF, AW 14 6] -3 65 %,

& WA IS BR AR 56 x2=5.788 ,P=0.055; HI 441



420 o A BE A A, 2007 4F 5 22 45 58 5

Chinese Journal of Rehabilitation Medicine, May 2007, Vol. 22, No.5

EIRY TR 2R . AECOPD 415 W AR gkt 5% 20 W A
TR %L x*=0.963,P=0.327 , L B E P22 5% . AECOPD A
JP TG SIS R . I RE A HR AR i L 25 oA
i E R L P<0.01 IR YT il D g B G s EAT

AV T RHIR A R AL RN AN W JR A | P<0.05 5 AS TR AR 2L 1 il
TI6e LW I % B 4L 47, 3 48] FEV, Al FEV, & #ilit
1 % 1) 22 54 W 35 M B L (P<0.05) , Tl PaCO, JCH i
S OWE L,

F 1 AECOPD EHEATFAE—HEBERLEE (ws)
. o PEBI (4 N N 5
Bk AEWS () WAR S % FEV,(L)? FEV %pre®  FEV/FVC(%)® Pa0O, (mmHg) PaCO, (mmHg)
AECOPD &
ABESE 1K 48 71.79+72  869+501 41 7 0.86%0.27 36.5+7.4 53.1£10.4 62.9+10.2 472472
BITEE T R 48 7177972 869+501 41 7 1.09£0.277 47.0+6.9% 59.3+11.27 67.7£12.37 43.3+11.3
4 2 B 4B 14 72239  671x228 12 2 1.89+0.37 74.746.2 74.7+11.1 78.2421.3 40.2+10.4
AR A RA 14 64.9+10.6 0 11 3 216043 94.3+4.9 84.0+5.4 82.8+23.2 39.9+12.8
X2 5.788 0.963
P 0.055 0.327

D5 ABEHE— KL, P<0.01, @3 4100 M F 5, P<0.05
2.2 AMEME B 5B S D TNF-a #1 sTNF-
R55 sTNF-R75 HJ/KF-H 8%

IR IT G 20PN EE AR I TNF—o K7 b 2
T B (822.7 £353pg/ml vs 599.2 +456.7pg/ml, P <
0.01) ,sTNF-R55 1 sTNF-R75 /K P86 -4 LT,
A2z 500 B M X, P>0.05; AECOPD I3 Y7 1 AR
J7 J5 I TNF-a #1 sSTNF-R55 sTNF-R75 (17K F
1278 R BRE  R AL RN AN IR 2 | P<0.01 17 TR ATR gkt
H TNF-a 7K F i AR AL s TNF-R55 Fl sTNF-
R75 KPP EM2ER, Wik 2,

F2 AMEMEHATAI/ETEANE TNF-o 0
sTNF-R55 . STNF-R75 KRERTK (xs)

AECOPD 41
o PR A Ce U 241 A R A0 4
M T e e e WG R IR e
TNF—Q 0] @
822.7+353 599.2+456.77 287.1£126.6 187.5+60.2%
(pg/ml)
¢ {H 2.999 2.658
PAH 0.004 0.016
SINF-RSS ) 64416 505416  1.15:0.53% 15140557
(ng/ml)
¢l 1.156 -1.74
pia 0.254 0.094
SINF-R7S ) 76410 528420 2074047  1.75£0.58
(ng/ml)
¢l 1.335 1.586
pia 0.188 0.125

D5 AECOPD 41 ABe 5 1 K H# P<0.01; @5 W A0 i BE 41 Lk P<
0.05;@% %5 AECOPD 41iA¥7 A5 HAL P<0.01

2.3 Il TNF-a Fll sSTNF-R55 sTNF-R75 MKV 5
il 38 e YOG R

AW 5T LRI 48 1] COPD 2tk i & 11 B A
e s 1 R KARYT AR 7 R NE S Y EE SRR 96
1 K At il R T R, & I TNF —a sTNF -R55 Fi
STNF-R75 7K *F- 5 fiti i < 2 fig 48 #% FEV,.FEV %
pre FEV/FVC % JCAHH &M (P>0.05 ), T W K8 20 4k B
20 FNAN W 2 5 il Ty B8 45 48 Fm s TS AH G (P>0.05)
Pa0, 5 TNF-a sTNF-R55 1 sTNF-R75 7K F-Jc ¥
WAHCHE | (P>0.05), &R COPD fin 5 i 4> B 4 Ji2

75 AR B E G RN, IR M PR ARG D A E
W IE JAE AL

3 itig

A 5T RO T E B AECPOD B # IRIT TS
4> B 50 [N 5 il Dy ge AR SRS . COPD 1 &
Ji& 5 58 il 0 A AR B ORL Y = AR
AT ST AR E X By S ] 5 | AN [ AR B R 5
SRR Z R TNF-o & — P % A i B 4
JfL PR AR LR T AR A B ) AR T AR
KA F 75 COPD F4E S i e 4% AR T, 38 /T
RSB - i LA B4 AN e R -1 (ET-1) ,ET-1
REN A B L, PGB , SR SUEH
@ COPD & 4S9 f I 3% h 34 % B TNF—a 7K
ik cOPD B EHE W B me, Hurhik, BE
AECOPD RAEHLHI ¥ A IR, PGB M TR R
HIT A A 5T 1) 2 A T B0 ALK BA RS 25 19 A By
R, 1E COPD Wy &t # b AUA S 4ERE A & i F
A WA — ROV 00 A B RN, e A —
PUR A BTHEGTARAE A T, 3041 B RAE 1Ak & e |
PN SRR 8- E O R L Nl P R R N
(sTNF-R) 68 BH W7 9 2> TNF-o 5 HSE 40 1
TNF-R &5 &5 M5 P0 TNF-o 25 ) 2706 PE 604G
STNF-R55 sTNF-R75 Wil . Dentener® ik & COPD
TR R VAT S K R BT R A BT A R 1
ZART (SIL-1R 11 )34 2 | 1 v 4R 48 A RN 58 E A o2
1L-8 Wi/b i COPD & 2E N E 5 4 5 RAE A it
FHT R A T 0 R ATATC

AT SR B8 COPD 2 IME M ABESE 1 K
BH M TNF-o KPR E (822.74353)pg/ml, &
HVARIT IS TNF—a 7KF-23 W] B (599.2+456.7 ) pe/
ml (P<0.05) , (FLATS =5 T W A0 {5 20 R AS T 08 4 (P<
0.01),TNF -« 7KV 5 Fz W <00 52 B B B 19 46 A5



o E A R R AR 2007 4F 5 22 L5 S W)

Chinese Journal of Rehabilitation Medicine, May 2007, Vol. 22, No.5 421

FEV,.FEV,%pre JGAHE (P>0.05),$#&77 COPD Ml &
MEF2SRERN SRMZRERAK, M
STNF-R55 K F-W 52 A0k, 2otk nE A Be o —
KEH M STNF-R55 fil sSTNF-R75 K%, &R
J7Ji sSTNF-RS55 sTNF-R75 $U{E B Z T+ (430 A
4.64+1.6 ng/ml F1 4.76+1.2ng/ml 7+ & 5.05+1.6 ng/
ml 1 5.28+2.0ng/ml), HIGYF RG22 5 0 i & &
S, sTNF-R55.75 /K*F-5 FEV, FEV,%pre JCHHK
(P>0.05), #&75 COPD 2 MEhnsE i | 41 & N i
sTNF-R55 sTNF-R75 K-V, &b G975 A ik
2R DR TNF-o KT8 7 4 5 R
i A 0T 5 T A A B e A, 5 ROE SR A2 BR T R
Takemura™IA A sTNF-Rs 7E 2% i 28 P50 vh Y478 Br
B, HEINE STNF-Rs AR R RAE o F2 0 b5 9
o TG B s AT BELWT TN 09 A 06 k| e B T o e LA
KER A BTG 5E TNF-o BTG, P ASBESE 1M h
P STNF-R55 sTNF-R75 /K73 ] g8 )& i T
I TNF—c FH 5 1 0 B R T |, AT R 2 — Rl Bk
AFORDS . BEA  ARBFSEES R 8RR e R
1. TNF-a sTNF-R55 sTNF-R75 7K “F ¥4 &5 F fet
WA RS AR B, #2278 COPD 22 fift WA A7 1
TNF-a RGN, W IR HEBT R VLGB EG A BF5E R
TP B S A5 L TNF-ao R ST, PaO, 1§
T 60mmHg ) COPD £ # Il 1% TNF-a sTNF-R55 .,
sSTNF-R75 /K ¥ i % % T Pa0,>60mmHg 4 COPD
B4, H COPD R AE 576 ¥ TNF-a 2 sSTNF-
Rs 7K - AH 0 T A BFIE AL/ COPD & % 11
Pa0,>60mmHg, Z4H K73 7 A & B PaO, 5 TNF-a
RGA LI AW FE K B AR A BRE & 1 1l TNF-o 7K
V- TR AR (P<0.05) ,sTNF-R55 Fl1 sTNF-R75
IKE PR TE 22 5], 2 B W 23 il i < 22 P 2% 0 4
143 W TNF—a, Ji 80 I SN, 15 sTNF-Rs B¢,

g TR, AR COPD @ 2t inE S
2 B R BT AR A BT R A A DG, HE T AR g

COPD Ji i (9 2E & 4 B R JO 5 32 BRSG &
MR ML A8 A PR I A R B i Ol R AE 281k

S0k

[1]  Churg A, Dai J, Tai H, et al. Tumor necrosis factor—alpha is
central to acute cigarette smoke — induced inflammation and
connective tissue breakdown [J]. Am ] Respir Crit Care Med,
2002, 166(6): 849—854.

[2] Barnes PJ. Chronic obstructive pulmonary disease [J]. N Engl J
Med, 2000, 343(4): 269—280.

[3] Dentener MA, Creutzberg EC, Schols AM, et al. Systemic anti—
inflammatory  mediators in  COPD: increase in  soluble
interleukin 1 receptor I during treatment of exacerbations|]].
Thorax, 2001, 56(9):721—726.

[4] Hale KK, Smith CG, Baker SL, et al. Multifunctional regulation
of the biological effects of TNF -alpha by the soluble type I
and type II TNF receptors[]J]. Cytokine, 1995, 7(1): 26—38.

[5] Fabbri LM,Hurd SS.GOLD Scientific Committee. Global Strategy
for the Diagnosis, Management, and Prevention of COPD 2003
Updatel[J]. Eur Resp J,2003,22(1):1—2.

[6] Celli BR,MacNee W. Standards for the diagnosis and treatment
of patients with COPD: a summary of the ATS/ERS position
paper|]]. Eur Respir J 2004,23 (6):932—946.

[7] Bach PB, Brown C, Gelfand SE, et al. Management of acute
exacerbations of chronic obstructive pulmonary disease: A
summary and appraisal of published evidence [J]. Ann Inter
Med, 2001, 134(7): 600—620.

[8] Vernooy JH, Kucukaycan M, Jacobs JA, et al. Local and
systemic inflammation in patients with chronic obstructive
pulmonary disease :Soluble tumor necrosis factor receptors are
increased in sputum [J].  Am J Respir Crit Care Med,
2002,166 (9) :1218—1224.

[9] Takabatake N, Nakamura H, Abe S, et al. The relationship
between chronic hypoxemia and activation of the tumor necrosis
factor —alpha system in patients with chronic obstructive
pulmonary disease [J|. Am J Respir Crit Care Med, 2000, 161
(4ptl): 1179—1184.

[10] Takemura M, Saito K, Seishima M. Soluble tumor necrosis
factor receptor I, I [J].Nippon Rinsho, 2005,63 (Suppl 8):

158—160.



