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BALF K fiti 5] %% # sICAM-1,TNF-,IL-8 ,IL-17 FI CRP & 135 i B F# K (P <0.05,P <0.01) . @&k = 10 - £ 1k Jin = 0y A Y
G B % M T 5 ) e 2R X R A B R B AR e e — B SRR B B N TN RR v B R 2t N EE 5 COPD AT HL R AE .
AT G 38 3 9 /0 e s A0 R R 0 A0 R, 0 4B R sSICAM-1, TNF-o, IL-8 , IL-17 1 CRP [ 23 105 T 2 B H1 5 /E FH o

[KBRE] BHEMEEMBER; EMBEERR; MERTEE F-o; H4HMN K-8

[hEHEES] R285.5 [ZEkkRiIRAD] A [XE=EHES] 1005-9903(2015)01-0134-06

[doi] 10.13422/j. enki. syfjx. 2015010134

Experimental Study of Ailuo Kechuanning on Anti-inflammatory Mechanism in Rats with Stabilization and
Acute Aggravating Period of Chronic Obstructive Pulmonary Disease SHANG Li-zhi, XIE Wen-ying " ,
ZHANG Liang-zhi, PAN Xiao-li, HU Wen-hao, LIU Tan (Henan University of Traditional Chinese Medicine,
Zhengzhou 450046, China)

[ Abstract | Objective: To study the effect of Ailuo Kechuanning on levels of soluble intercellular
adhesion molecular-1 (sICAM-1), tumor necrosis factor alpha (TNF-«), interleukin-8 (IL-8), interleukin-17
(IL-17) and C-reactive protein ( CRP) in serum, bronchial alveolar lavage fluid ( BALF) and lung homogenates
of rats with chronic obstructive pulmonary disease (COPD). Method: The method of smoke add drops of bacteria
preparation was used to rat model COPD with stabilization and acute aggravatin. the rats were randomly divided
into normal control group, model group, Ailuo Kechuanning group (7.75, 15.52, 31.04 g-kg '-d™'), ELISA
was used to determine the levels of sICAM-1, TNF-«, IL-8, IL-17 and CRP in serum, BALF and lung
homogenates. Result: (DStable period: the total number of neutrophils and inflammatory cells were significantly
increased (P <0.01) in BALF. The levels of sSICAM-1, TNF-«, IL-8, IL-17 and CRP in serum, BALF and
lung homogenates of the stable period model group were significantly higher than those in normal control group.
While the levels of sSICAM-1, TNF-a, IL-8, IL-17 and CRP were decreased significantly in serum, BALF and
lung homogenates of the rats treated with Ailuo Kechuanning (15.52 g -kg™'+d™') than those in stable period

model group. (2 Acute exacerbation of COPD; the obvervational index changes direction in acute exacerbation
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period tend to be consistent with stabilization period. Conclusion; The mechanism of Ailuo Kechuanning anti-

inflammatory may reduce the number of neutrophils and macrophages, and decrease the levels of SICAM-1, TNF-a,

IL-8, IL-17 and CRP.
[ Key words |

factor alpha; interleukin-8

18 P FH 2E 4 fili %€ %5 ( chronic obstructive
pulmonary disease, COPD ) J& LA P JE 45 55 M <1l &
RE FFSE 2 BR A R B T IR R SR UL . R
ZERTGYG A DA, A KR R AR
Z: 55 COPD J ) /4 48 AE 2 I o ke 240 i P 1 45 22 o %
I A T, S [7 R R 2 AE 40 JN 48 E A R R 4L AR
PR ZH AR 4 COPD g ML g 2 % W Wi T 7, & 2 4%
e PR 1 T 391 0 0 52 6 OF 9 5 SR 34 o | % B 0 g T
AE W H2 5 COPD 8 35 1 3 4y 455 784 (%) i 1) g . o 3
it 2H UG5 ), B AV AL R BT AR BE S R
A0 2035 B 5 2k 4 COPD A S A 2 Jon = 49
KRS AY W22 2% 2 W Wi 1 X 2 5 COPD 4R E J i
B BT 7 M 4 M (8] &5 B 43 -1 (soluble intercellular
adhesion molecular-1, sICAM-1), if 8 3R %6 N T -«
(tumor necrosis factor alpha, TNF-«) , [ 20 fifl 4 2% -8
(interleukin-8, TL-8 ), IL-17 1 C Jz Jw & H ( C-
reactive protein, CRP) M 48 40}l 19 52 W) , B8 1) & & 1%
Wi 3 of At S S A0 2 e ) COPD A 470 8 4 Y e
Pl o
1 ##

L1 259 2% 0T 05 259 H . &R B
(1206031)6 ¢,5% % (1112024)15 ¢, % 3 (1112031)
20 g, AAR (1112011 )12 ¢, 2P F(1112011)10 ¢, &
AR (1112021) 10 g 25 ¥ Sy v 24 g 75 WORL, o1 VLB R
VL AT BR 2 m) AR 77 s 222 (11110018) 10 g, 37 4%
{7(1110004S)10 g, 111245 (1103001S) 15 g 2544 Ky
25T T Ok, B = JLBE 2 AR

1.2 &5 e KE TNF-a (CK-E30635R ) , I1-8
(CK-E30583R) , sICAM-1 ( CK-E30457R ) IL-17 ( CK-
E30480R) 1 CRP ( CK-E30459R ) ELISA 7] & (1Y
i R&D Systems 77 fi ) 5 21 JHE 3 B 7 0 (6 40 7Y, £
MEE 14 mg/3 8 T & & 1.1 mg/32, W42
B .

1.3 {U&% TGL-16GA ik & i gy 0 bl ( L 225
IUZRT) , Powerwave XS 4= i K 37 i B b5 18 ( 35 [
Bio-tek ) , {15k 1575 4> A s B br Ve AR AL (38 EMR AR A
")) /NS ih T g U it R 4t (TopScan, i % 1l /K B}
oA B2 7)), DU640 B 58 4k 43 5l ol i A (35 [

chronic obstructive pulmonary disease; bronchial alveolar lavage fluid; tumor necrosis

BECKMAN), VCX500 # # 7 4b B AY ( 36 H
SONICS)
1.4 zh¥ 6 A MM SD KL 50 H, SPF %, M
M IR BT (300 £20) go KB IR B2 2 g 56 4
iy b 423 Y, & K IE S SCXK (B)
2012-0001,
2 FHiE
2.1 iS55
2.1.1 COPD f2& Mgl KRB N IEHR
4 ,COPD Fo & BRI 20 | % % 0 Wi 7 IC v s ) ==
H,EH 10 H, S TH 13 AME 1 RIFHHES .
2.1.2 COPD ZPEmEH s /v d Wi e,
SO T s A A A A8 7 R H TR E S o
2.1.3 [ HE SHECER12], EH A AL
WE S AR K (15.52 mL-kg ™' -d ") | B B 0% i
oo m M =4 5 Bl #EH (7.75,15.52, 31.04
grkg™'ed ) S 14 d,
2.2 COPD REifiatmEN KRR O
FESCHR [ 13-14 ] LA 5820 i 78 09 5 125 il % COPD %2
S 1 RRUASE Y . I B 5% R B AR v T AR R TR A
W 0.1 mL(6x10° CFU-mL™"), & B W< B A
BN, W/S d g 12 F, KBRET3.6 LW
P A N R 2 R R A B 50% A4, 2 IR/
d,30 min/¥,2 AHEE BB 3 h, KF2L 12 Ji, 12 &
Sh AR Bl RP Al CR R 5, A 2 S 45 A COPD
R AE . @F 58 13 J8 T b, i 4% 02 1k BH 2E M il
P9 SR i EE I O BB R L o R RUE T B KL T
R E (39 £1) °C 0¥ 50% , X 1 m-s™")
30 min/¥K,2 W/d,2 IR 3 h, %L 9 d, T4
13 A28 6 K28 5 s i A R ) o il 48 e B A0 AT 1R
(610" CFU-mL™"),2 ¥&k/d, % 0.3 mL,# 4%z 4
d, WA LT o
2.3 bRAHI & SHEARAD  ELISA 300 5 i %,
BALF, fiti 2l 41 4] 3% v sSICAM-1, TNF-o, IL-8 , TL-17 71
CRP ¥ FE | 35 7™ 4% i BRUE W] 5484
2.3.1 [igHl4 B8 ESHIKEUN,3 000 remin " B
L 15 min, B F V5K -
2.3.2 XAREMEHEVER (BALF) 6l & Z% L
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2.3.3 ARSI ARIS B R BUA Il 2 2R
1.0 g, il £ B 10% Wil 533, 4 C & .0 2 000 r-
min " B0 10 min Y8 EIEWR, - 20 CURAERRN
2.3.4 BALF b2 20532 Je it 4 W R BALF
2 Fity - 0 1 5% Y €00 200 A7 400 PR 4 2 B4

2.4 GiteEab e P EEREIEH v 2 KR, £
2 ) 35 B0 L B R T 25 53 M. i ab LA SPSS
11.5 thgkf7,P <0.05 K2 %A Git 28 Lo

3.1 R

3.1.1  FasE ) ELISA #:

3.1.1.1 X COPD g K BRI iE sICAM-1,1L-8,
TNF-a,IL-17 Fl CRP &M 5 1F % 4 L,
R 2 1137 sICAM-1 'TNF-o \IL-8 .IL-17 f1 CRP &+
¥ E T (P <0.05,P <0.01) ; SEEAIH A L, &
BN e B K 4] sICAM-1, TNF-, IL-8 , IL-17
1 CRP & &3 B L (P <0.05,P<0.01,% 1),

*1 ETZEFITEEH COPD faE M5 sICAM-1,IL-8, TNF-a,IL-17 #1 CRP & 2K &M (x +5)
Table 1 Effect of Ailuo Kechuan ning on levels of SICAM-1,IL-8,TNF-a,IL-17 and CRP in serum of rats with stable period COPD(x +s)

I 45 sICAM-1 TNF-a 1L-8 1L-17 CRP
20 51 n
/g kg ™! /gL /g L7t /gL /g L7t /gL

EH 10 - 12.32 +0. 41 4.54 £1.03 7.13 20.31 11.32 0. 56 15.33 +1.04
el 8 22.32 +0.27Y 9.23 £1.32Y 17.32 +0.37Y 56.13 +1.78% 97.45 +2.32%
A 8 7.75 18.31 0. 32% 7.63 £0.34 15.35 £1. 34 49.12 £1.73% 55.41 2. 30

9 15.52 13.22 +£0.31% 5.35 £1.27% 12.23 +1.29% 32.17 £0.39% 45.73 £1.33%

9 31. 04 14.35 0. 47% 5.04 +1.08% 13.31 +1.31% 36.22 +1.65% 43.57 £1. 429

T 5EWRA LK P<0.05,YP<0.01; 588 HEYP<0.05,YP<0.01(F2~8),

3.1.1.2 %} COPD £ 5 #1 K il BALF 1 sICAM-1,
IL-8, TNF-a, IL-17 fil CRP % (& m  #ima
BALF 1 sSICAM-1,TNF-«,IL-8 ,1L-17 I CRP #p i3 %

EFE#4 (P <0.05,P <0.01) ;5884 H %%
g o F 4l sSICAM-1, TNF-a, IL-8 , IL-
17 Fl CRP %B 5 Z &K (P <0.05,P <0.01,3% 2),

£2 EFZETX COPD #aEH X R BALF t sSICAM-1,IL-8, TNF-a,IL-17 1 CRP £ 28 &0 (x )
Table 2 Effect of Ailuo Kechuanning on levels of SICAM-1,IL-8, TNF-a,IL-17 and CRP in BALF of rats with stable period COPD(x +s)

F SICAM-1 TNF-a IL-8 IL-17 CRP
?J;HJJ'J n
/g-kg ! /gL /g L7 /gL /g L7t /gL

E# 10 - 14.23 £0.22 22.05 £2.12 8.17 £0. 12 13.32 0. 45 8.56 =0. 46
B 8 - 29.35 £0.21" 33.27 £1.42" 18.31 £0.33% 73.36 0. 337 50.54 £1.75%
A 8 7.75 19.25 +0.33% 27.39 £2.43 16.15 +1. 31 48.23 £0.25% 40.42 £1.47%

9 15.52 16.43 0. 15% 20. 36 +3.02% 13.19 +1.41% 35.78 £0.23% 31.43 +1.28%

9 31.04 17.16 0. 42° 21.22 £2.41Y 14.22 £1.31% 40.02 0. 12% 34.23 £2.26%
3.1.1.3 X COPD £ & M K Bl 4 21 59 3 v BRI rp PR R 2 MR Y S = (B P <0.05) , 5K

sICAM-1,1L-8 , TNF-a,IL-17 Fll CRP 4 8 [0 A4
2 fili 41 40 &) %% ' sICAM-1, TNF-o, IL-8, IL-17 #
CRP # B #H FIEH 4L (¥ P <0.01) ; 5HA4 [
BT X W TG ) 4 b sICAM-1, TNF o,
1L-8,1L-17 1 CRP {8 Z &AL (P <0.05,P <0.01,
#3).

3.1.2 RUE W4 41 K B BALF 4% 40 f 31 550 fn 4
Kb HIEWALE, BAIAH BALF 58 46 il &
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RVZH LA, % % Wi 7 v s R 2 BALF v 4% 4 Jif
T P e 200 A I 4 e Kt I T D (P <
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3.2 StEinE

3.2.1  ZMEhnEE ) ELISA A5

3.2.1.1 Xt COPD &k i & ] & B ML 75 sICAM-1
IL-8, TNF-a,IL-17 Fil CRP & &5 m 5 iE% 4
Fb#5, #5541 1M 3 sICAM-1, TNF-, IL-8, IL-17 I
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CRP SR ETHi (P <0.05,P <0.01) ; 55
AR L, 2% % 0% W 7 1R WP R 2 SsICAM-L,

*®3 ETEZETIEA COPD & E B ft 51 % s sSICAM-1,IL-8, TNF-o,IL-17 1 CRP £ 2501 (x +5)
Table 3 Effect of Ailuo Kechuanning on levels of SICAM-1,IL-8,TNF-«,IL-17 and CRP in lung homogenate of rats with stable period COPD

TNF-a,IL-8,IL-17 Il CRP &3 B Z A% (4 P <
0.05,P <0.01,%5).

(xxs)
F i sICAM-1 TNF-a 1L-8 1L-17 CRP
45 n
/g-kg ™! /ng-g”! /ng-g ! /ng-g”! /ng-g”! /ng-g”!

1EH 10 - 154.33 +3.14 270.46 +1.18 102.56 +31.12 151.69 +13.85 195.14 +14.23
LAY 8 - 351.46 +1.57% 371.56 £4.78"  207.14 £39.83% 1 186.24 =15.42% 1612.36+5.132
Ay 8 7.75 202.22 +13.14%  281.34 £24.22%)  162.33 £31.32%  863.51 £12.73% 1 343.23 £4.87%

9 15.52 194.32 +32.14%  203.57 £12.47%)  123.6 +51.55% 653.84 +13.14% 895.21 = 14.54%

9 31.04 186.68 +21.17%)  222.38 +14.65  155.31 £23.14>  735.75 £ 14.14% 713.56.6 =16.43%

F4 &LHCOPD IREH KR BALF R EMAITHMS K (5 +5)
Table 4 The count and classification of inflammatory cell in BALF of rats with stable period COPD(«x +s)

I 4 4 A1 L 15 R A2/ %
21 51 n
/g kg ™! / x10°/L N M

EH 10 - 4.31£0.32 56.37 +1.82 5.01 £0. 65
el 8 - 12.83 +0.28Y 82.31 +1.37" 17.27 +1.31Y
e B W T 8 7.75 11.31 0. 43% 80.52 +1.70 10. 72 +0. 58%

9 15.52 6.23 £0.51% 73.41 £2.45% 8.89 +0.37Y

9 31.04 8.56 +0.37% 72.21 +1.32% 8.53 £0.47%

N Sy kLA, M Oy B AR (R 8 [F)) .

x5 EFTEZWTI COPD 2 MEHME sSICAM-1,IL-8, TNF-o,IL-17 #1 CRP & 2 HI S (x +5)
Table 5 Effect of Ailuo Kechuanning on levels of SICAM-1,IL-8, TNF-a,IL-17 and CRP in serum of rats with acute exacerbation COPD (x +s)

F sICAM-1 TNF-a IL-8 1L-17 CRP
20 51 n
/g-kg ! /gL /g L7 /gL /g L7 /gL

1w 10 - 13.11 0. 34 4.47 £1.21 11.21 £0.52 12.51 £0. 38 17.43 +1.23
ey 8 - 24.53 +0.35" 11.37 £1.22Y 20. 11 +0.23Y 67.48 +1.47% 105. 67 = 1. 42%
A 8 7.75 19.28 +0.25% 9.34 +0.25 18.46 +1.41 56.71 +1.46% 87.62 £1.21

9 15.52 15.34 +0.31% 7.45 £1.32% 13.49 +1.32% 35.31 0. 47% 65.43 +1.28%

9 31.04 16.27 +0. 36> 6.15 £1.12% 14. 44 +1.47% 37.15 1. 06" 60.45 +1.32%

3.2.1.2 Xf A& & 4l COPD K BALF
sICAM-1,1L-8 , TNF-a,1L-17 F1 CRP & & 052 #i
#IZH BALF # sICAM-1, TNF-,1L-8,1L-17 il CRP

%6 BT COPD &M=L BALF & sSICAM-1,IL-8, TNF-a,IL-17 1 CRP & 2E 0 (x = 5)
Table 6 Effect of ailuo kechuanning on levels of SICAM-1,IL-8, TNF-a,IL-17 and CRP in BALF of rats with acute exacerbation COPD (x +

s)

BEETIEHRH (P <0.05,P <0.01); 58 % 4 [
e, =B T R A sSICAM-1, TNF-a, IL-8,
IL-17 1 CRP #4 R (P <0.05,P <0.01,% 6) .

I 4 SICAM-1 TNF-a 1L-8 1L-17 CRP
20 57 n
/g kg ™! /gLt /g L7 /gLt /gLt /gLt

N1 10 - 15.46 0. 41 23.14 £1.23 8.37 £0.33 16. 11 £0. 35 9.43 +0.37
(il 8 - 32.49 +0.31" 37.31 £1.37" 20.76 +0. 52% 77.34 £0.27% 113.12 + 1. 34%
A 8 7.75 27.34 £0. 42 31.42 £1.25 18.34 £1.47 53.35 £0.37% 82.31 £1.41%

9 15.52 18.38 +0.32% 21.41 +1.32% 14.36 +1.53% 38.16 +0.41% 50. 74 +1.38%

9 31. 04 17.37 0. 43> 21.59 +1.31% 15.34 1. 11% 39.16 +0.24% 60.12 +1.35%
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3.2.1.3 B % %Wy T % 2 vk in #E B COPD R
Jifi 4 41 5] %% vh sICAM-1, IL-8, TNF-a, IL-17 FI
CRP & 5 iy 5% e A A 4 fili 4 21 5] 3% vh sICAM-
1,TNF-a,1L-8,1L-17 Fl CRP & B B & & T

IEWA(E P<0.01); 5H A LI, &P b
FAK 8 R 4 sICAM-1, TNF-a, IL-8 | IL-
17 fil CRP By & & ¥ I & Kk (P < 0.05,
P<0.01), 0317,

*x7 ZEZ T3 COPD &% nE #4532 & sICAM-1,IL-8 , TNF-a,IL-17 1 CRP £ 20 (x +s)
Table 7 Effect of ailuo kechuanning on levels of SICAM-1,IL-8, TNF-a,IL-17 and CRP in lung homogenate of Rats with acute exacerbation

COPD(x %5s)
F 4 sICAM-1 TNF-a 1L-8 1L-17 CRP
25 n
/g-kg ™! /ng-g”! /ng-g ! /ng-g”! /ng-g”! /ng-g”!

E# 10 - 155.57 £4.65 264.58 +3.66 98.69 +4.87 152.76 £13.23 200.13 £1.32
T 8 - 372.31 £2.37%  402.63 £3.69"  252.13 £15.55%  971.51 £14.94% 1 622.43 +13.65%
e W I 8 7.75 284.58 +11.13%  302.92 £13.87% 221.42 +13.38% 543.76 £14.58%  985.22 +13.23%

9 15.52 203.22 +11.52%  252.55 £14.58% 162.36 £10.78%  461.57 £13.44Y  622.47 + 14.24"

9 31.04 195.78 +13.46%  233.58 +13.55% 184.58 +13.69%) 471.76 £2.288%  673.44 +12.1%

3.2.2  ZMEInE W4 4K BL BALF o 5 40 it 31 4k
Mo E 515 % 41 i, B 4] BALF w4 41
L KSR e M 20 K B G (B P <0.01)

#8 %4 COPD 2 MEHKER BALF AR i MBS K (x 2 5)

SRR L, = P W T L R 41 BALF hgg
211D U8 o+ QN RE o SV U S NS 0 G T A (1o R
/(P <0.05,P<0.01,% 8).

Table 8 The count and classification of inflammatory cell in BALF of rats with acute exacerbation COPD (x +s)

fiilies 4 2 M A R AN 5325/ %
?J;HJJ'J n
/g kg ™! / x10°/L N M

EH 10 - 4.35 £0.36 62.15 0. 42 6.41 +£0.57
(X 8 - 14.56 £0. 17" 85.42 £0.43" 13.31 0. 28"
N i 8 7.75 12.29 +0. 37 83.42 +0.45 10.72 +0. 35

9 15.52 8.23 +0.51% 71.32 £0.32% 8.19 £0.29%

9 31. 04 9.56 +0.37% 72.27 £0.41% 8.21 0. 38%
4 itig EH S

COPD {1l K 32 BRI v I gk ™ B8 AR < Wiy
UE” SEE W, B A O HOAR AE i, FEARAE R V. &
B0z Wi T 7 R A IRE ER B E
B T2 EZFE AR Y S 5 qk oRhAT 5
W o HRIRAL R R T (I £R A R L3R
K R A N A S I R > T

COPD 19 &M HILTI AN W o A 5 Il 10 37 22 RE
S JE COPD & 1 ek ARRFFR 45 R s, 1
RUZH BALF w58 4 Jifd S 80R rh k7 0 i 235 v T3
BEFIEWA (P <0.01), Gk sg ™. #
7 L A0 9 S A I 2L SR R T AR
SRRV L AL, 2 B % Wi T I L L R R 40 BALF
rP 5 2 BEL R R A R R I A R K T
BERIZE (P <0.05 3 P <0.01) , $#% % % 0% i 7 3
Suk NI R G A Y oS N = R | I SV 3 [
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COPD ¥ Je 4 4iE 4 Jf Ko L B¢ B 1) 4% E A Tt
TNF-a 5 R 40 | 40 I 8508 A7 7E IEAH G, e T
SIS PR 20 PR G B A P R B O R
7 230 6 T G R P TR L A S R A A R T L 1 R
JRAE SN AL 2184051 . #E COPD 8 35 1 35
o TNF-a,IL-17 F1 CRP 25356 F} 257" . COPD %
Az R v ) 9% A L R B 435 P R A R A N 1
BAF 43 FH EL A T, AR 2 P R 4 B 28k B R AT A =l
AN B 5 g R, sSICAM-1 fE 4% 18 35 vk 40 g
TR W R RS AL, L STICAM-1 (4 25 IR 2 2 b
MRS IR

ABEIE LR BN, 50 F 4L e, R A IV
BALF Fll ifi ] %% " sICAM-1, TNF-a, IL-8 , IL-17 Al
CRP /K -3l 215 (#4 P <0.01) , #2758 sICAM-1,
TNF-a,1L-8,IL-17 il CRP 3L [ %5 COPD % % )<
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5 SRR LA, 2 2 W Wi T b ) R BRIl v
BALF Fl fiifi 2 4159 %% h sSICAM-1, TNF-o, IL-8 , IL-17
F1CRP 7KV I 25 A8 THRL AL AH . $20R 5% % W i T
A & 38 2 0 ] sSICAM-1, TNF-o, IL-8 , IL-17 I CRP
B S B, N R SR AE I
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