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(EIBM  Hit Sk 4N & 2712 0 FLZE M B ¥ 9% (chronic obstructive pulmonary disease, COPD) £ &
XM AKERFOIHm, Hik ¥ SDXRKBMIAKFEESAEFTHA ERE ERLLE T HBFN
RAN AR B P ARG B4, A 10 R, ALAIE R R — AR 0L R R A 2 At AR AL I R ) A
(forced vital capacity, FVC), % 3 # A A »F & & # (forced expiratory volume in 0. 3 seconds, FEVO0. 3) .
FEV0.3 & FVC # )45 (FEVO0. 3/FVC) fe o 4,9% 7 1% (peak expiratory flow,PEF) ;R A R K- &
WA X AT B4R R0 gm & 4k R ELISA % 4 0l & 75 & B & # 28 & (bronchoalveolar lavage fluid,
BALFE) ¥ & 4~ %-8(interleukin 8,1L.-8) , & 4~ %-1B(interleukin 18, IL-1B) . i /& 3 5L B F-a (tumor necrosis
factor-oa. TNF-) 89K -F, &R 5 EFA s AR X K — AR ITE L 20 5 A, 3055 56 B 4 50
YR EME AT KR @R iZ A3 e, e i & BALF 9 1L-8.1L-18. TNF-o /K -F 3 80 2 7+ & (P<C0.05);
LA ILE, NRAN LR B A F FAF AR T AR R — AR DU P 83 R R R AR B AL R R
PR T, ik A BALF ¥ 1L-8,1L-13. TNF-o #9 K F 3 2 F B (P<0.05); 5 %% TR, <k
AN EARA ZA R R — AR SLAR £ o Ae AR, 40 4R % B2 R 36 e, s i & BALF o IL-8 IL-1B3.
TNF-a K-F 380 24+ & (P<C0. 05) 5 Nk AN A& F F 240 & 48 45 £+ B4 5 & L (P>>0.05); 5%k 4h
ABREANZFARA—BRRAFFIRKXERANE, HARBEZRER Y, o F & BALF F IL-8,1L-18,
TNF-o 69 K-F 3480 £ F % (P<<0.05); 5 AkAN AR BALH A, SkAt A EF . SR A — MR
Fo 9 B39 R R AR JE B AR SRR B A R4 Y L da o A BALF o TL-8 1L-18. TNF-q # K F 3 9 2 T i
(P<<0.05); B xekAb A P A Z A, "R AAREHANZTA—RRAFHAREERN L, AL R
B K 4, dn ik A BALF % 1L-8 IL-18. TNF-a 89 K F 3 9 2 F B (P<00.05), &t wkibZk & T
M COPD A X MR R F T, B EAE KE Ak,
(R |~k A AR & 5 1% M T R M A o 9% s i o fE s Ke BT
[BE4ESIR563 [DOI]10. 3969/, issn, 2095-7246. 2021, 01. 018
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8 P BH ZE 5 i %< 9% (chronic obstructive pulmo-
nary disease, COPD) J& 18 ¥ 3 U8 & 1 (B0 fili < e
B LB AN 58 4] 3P S 2 R A R AE 1 — 2
TS PERT IR R G . TR B AR AT R N
MRS RAE ASTE HE I T BH S DR A
Hp S E 18 R RE S H T Ry RE Ol
COPD 5 F if J& 11 56 gl B R RS . #F et & 3L,
R 7EIR YT COPD J7 T & # 1 3 24E M B A 4b
SIS R AN S e A E AT DL gk 3% COPD i 3%
R S SR 2 SRR i W] LI COPD
KEEEIRE . AW 508 o 8@ 7 COPD K RLUBIAY ,

E&TH 2R AR = A4 T H (1708085MH222)

YEE® A 7795 (1992- ), Lo i+ F 58 2k

BEEE XA EA967- ), 5 H4 B8, sk
Iifi ,408738774@qq. com

BRI 7S AN SR HE 16 97 COPD W] B (97 FHLT

1 #

1.1 #5504 SPF %tk SD KR 60 2.
Wk 5~8 JE R R (180 +20) g, I [ 2 L EE R}
R2F B B S5 v LA 77 VR ATHIE S - SCXK (BE)
2017 =001 ], 3 PRl 7% 1 I B K B 4 BBl AT 4
TRy N IE R AL BB A B 0 B T AL N R AR
SRR R 2L A 10 H

1.2 ¥ 5% 8 £ ¥ (lipopolysaccharide,
LPS;#lt 5 1.-2880) : Biosharp 4 ¥ B 3 2\ @] ; & A
(Fedl &% & 9 mg, M % & 0. 6 mg, fit 5
CZYC6805120402301) « I M 4 M0 T 5 7 W A0 Jit 28
YA R & B 15 g B S  EAT45 10 g, 22 3
1= BREZ 4% 6 g WHE 3 g5 4it'S 2013100703) L4
Hh B B R 0 AR s AR e W T (B 0. 41 g,
It 100242305 LA SR A AR A A B
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4~ % 8 (interleukin 8, 1L-8) ELISA # I izt 7 £ (4it
5 E-30652) . [ 4 %-18 Cinterleukin 18, IL-18)
ELISA #:3K # & (4t 2 E-30653) . il 988 35 3€ [
F--a(tumor necrosis factor-a, TNF-o) ELISA £ il
R & iS5 E-30654) B A WRHECARA
] 5 SE5G 24 ¥ A B R K T R AR R e RE A TR
B

L3 ¥ MHEHM O mX1mX1m:HH:3hY
Jli T BEAG AL (BY 5 Ani Res2005) ; Jb 5% D 22 /%
H s 4 BEY) AL RS RM2016) : i fk R AL e B
O E AR A SA AL (RS TBPS)  RIAR R
M A BR A W) 5 & 2 8 R B0 Bl (B85 Eppen-
dorf 5424) . 8 [F LA fEA B A 5 1F B O6 2% W flU5e
(#1%2- NIKON ECLIPSE Ci): HAJE FEA A .

2 AHiE

2.1 ShiiRIE i S R D I IR A
J5 ik RS A LPS b 5 3 2 84 5
COPD SEH sl WA . R IE 5 X B2 A0, H AR & 41
TSR A 1 R 14 KR 30 Gt %
B4 30 mg/kg 5 E SRR B, TR B R UE I
A 200 pL LPS(1 mg/mL) BN, R G4 4 K
R U G R R AE. LPS AR KH B KRET
I m® AP R A JE 50 g fin 15 3035 S0 22 18
B R B H R 3 U, IS 30 min, T YA 2B
] F 3 b B RS i R Ao 12 J . AR RL A A S i)
P < BRI D B8 FEAR . R BRI LR T
HEAE 20 MR 1

2.2 YT B H KB TEAZ R 9 W
51 RIFIRZ59) T 1. 15 % BEC 2 RASE 70 2 3 iz A
FERIK B H 10 mL/kg; 7S BRAM B 28 5 L H AR
WA MERASRAA IR ERBREH 1. 06,
0.53.,0. 265 g/kg, H 245 43 0 AH 5 T BN I K 8
FH R 20,105 4% 5 FE e 1% Wi 77 2 0 IR e 1% i
TRHIEESMW R H 0.82 g/kg, #1Y4 T B i K # M
FHEM 1065, 8 H 2 IR EE 52512 .,

2.3 HUMShRALE 3% % E 24 30 mg/kg
I 3 SRR K R 0 5 il B e S L T O I L
T BRI . R8RSR E HEAEE B A G &
L TEAABER K Ok il A A 5 W [l i
W HEVEW (bronchoalveolar lavage fluid, BALF) , ¥
L& AT BALF 43533 A 4% 77,3 000 r/min B0 5
min, B3 A BALF B3 #FE A EP &, —20 C{¢
£2 T ELISA K00 . F7FF B s, 3¢ o B /e Jili 26
21, B K v L BT 1020 RS R e, T O
ARHE - 41 (hematoxylin-eosin, HE) 4t {4, ,

2.4 KpidE bR K7k

2.4.1  —FRORBLILEE  MLEEIE SR K B E 1 40 4
MUK\ W TE 43 WA ) L B 8 R PR S L K
PR R /ME AR & AR L

2.4.2 FEThRERLI  TREIELAHIGE O A2 T
LG ¥ & R T 320 1 I E % 4H 30
mg/ kg JE & T 5 BRI YD SRR B 0K 1 A B R
TAHLAERE LB —RIE /N B A E
B W 43 ) % e A ) AR R L I A A S B
YyNF WAL AR . 38 2 S W s AR AR K ER R 2
eIk & 48 ) il 35 & (forced vital capacity,
FVCO) .2 3 P IR A5 1 (forced expiratory vol-
ume in 0. 3 seconds, FEVO0. 3) .FEV0. 3 5 FVC iy
HAE (FEVO0. 3/FVC) Fll A 1 37 3 (peak expirato-
ry flow,PEF),

2.4.3 WSS R [ E Ja Y S il
AR MWK B W] R L S5 pm Y A,
K HE Ze o, 658 T WS 25 R B S UE Il 2 4
) 9 B2 A2

2.4.4 I3 &% BALF i IL-8.IL-1p, TNF-o /k
e ok A1 ELISA il i3 & BALF H 1L-8 1L~
18 TNF-o By 7K.

2.5 Giibsor: SRAISPSS 19. 0 BAF TS84
IIHT . JELERIR R AR AR ()RR
ZH R BRI R 07 2200 W . 7 257 52
HILHCR ) LSD K5, 75 22 A8 55 I S 80 2 L BCR
] Tamhane’s T, #:5%:. Ph «=0. 05 fE MK HR K HE .

3 H#R

3.1 —MeRBEMER  IE R A KBTS PR T
N Wity o 1 ST G A0 I s B R B OGEE L TR B
TE S SO 7 R K R R AR BT R ROD
I . B R R BRI S L A ok R B
A R % i T S O3 WA B B TE O RO A
BB 06 BN IR 5% s B4 L S b IR Bl 0 B o
T B K D AR R AR R R
TG A SR BE . S RIRLALAE L, S RS
I 48 % 7 ik 2 R e % Wi 2H R B — R B A A )
TR RE A3 S DAZS IR AN R 28 v R e 2H G i W W I
3.2 BAKRBUNIIRESEILE. 5 IER 4 R
B4R B FVC.FEVO0. 3. FEV0. 3/FVC,PEF /K ¥ i
ETFR, ZR A2 E X (P<0.05); 5H A4 [
B, 7N R D A A% ) o 2 AR v e T 4L FVC,
FEVO0. 3,FEV0. 3/FVC,PEF /K- ¥ i 3 T} 5 (P<<
0. 05) ; 5 HEJE R M T 4 U A, 7S MR R S 3% 3 77 1 441
FVC.FEVO0. 3,FEV0. 3/FVC,PEF /K- & 2 I &
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(P<C0. 05) 5 5 7S BR AN HEAIR L o 1) 5 4 Eb 382, S R
NS B A ) B 41 FVC, FEVo. 3. FEVo0. 3/FVC,

PEF /K328 3 T/ (P<<0.05), WL 1,

®1 BRAXRBRMIEESHIEER (L)

I n FVC/L FEVO0. 3/L FEVO0.3/FVC/% PEF/L

EE 10 14.354+1. 87 9.1941.48 79,9048, 97 40.1646.16
B 10 7.3940.57° 5.7641.18° 49. 7648, 95° 23. 9140, 75°
E AU 10 10. 7541, 19 7.514+1.71 61.01+8.11" 31.9546. 03"
PSR AN TR B AR 10 9.06+1. 59" 7.2441.12 60.3147.74" 29. 4045, 44"
SRR TR B R 10 10.89+1. 26" 7.3641. 06 61.4347.07" 32.6046. 72
7N IR AP SR 4 R 7 10 13.78=1. 75 9.081. 35" 78.64+6. 63" 39. 7248, 420

T S IER AL P<<0. 05 R AL L 48, P<<0. 055 55 H: g 0 Wi 7% 4 LE 458, ° P<0. 055 55 75 bR A0 018 28 1K ) 7 401 1

£, P<C0. 05
3.3 BARB ML 2 IEHA
IR Bl Ml PR 40 S SR R M b B e L WP I M b R A
Fy 52 4 A BE DN 1 B HE 21 B 5F L 0 W] I R E A R 1R
1 fi 760 B € B L R L I S S5 5 R TR 2 K B P 4
S A I A R /> B R I S U BE R R
20 TR L A RE A 2T R O R S L SR EREL
B EPRAT S o WA T A8 M SRR RO i I M
B S 5K T 0 i 760 104 2R Rl 5 RS R 9+ 8 i
A TR 5 7 R A 2B 5% 5 i M e % iy T 2
R B A AR AT AN (R R A R L LS R AR R
i A v R A 2 G R O . DL 1

Ve AL TR 4L BB AL C. Bk e 0 5 4L D. S K
SEHEAR 20 5 B NBRAM R ZE PR i 25 FL S IR AD UK
B 12 7] ik 41

Bl SEAXRISEMARREFRTHL
(HE # & ,10X20 4%)
3.4 &4 KR & BALF 1 1L-8 . 1L-18, TNF-qa
KRS 5 IR AL R BRI AL I3 & BALF

IL-8 IL-18 TNF-o /K- W] i Fh 55, 25 % A Se it 2
B (P<C0. 05) 5 SR A] FL #5754 e 48 45 77
it RIEE JE 0 g 3 4L I b BALE fp TL-8 1L-18,
TNF-a 7K 8] 5 R B (P<0. 05) 5 75 Wk AL 4
A 2H VG & BALF o 1L-8 . TNF-a /K - J IfiL I
TL-18 7K - 45 1 25 A% 4 s 122 i 77 4 R 7S I b
P P FI R4 (P<<0.05), W2,
4 g

COPD 19 )& A I 2% “ Jifi fik " s w1, & 2 Fh g v
i S 52 A+ 3 A A AR, 5 B0 K T AN g 8
Ret o K 0 0 10 1 Jili 2R o0 o BRI Oy W L S N
Wity » % Wi 1 L R AEAT N E . AN RO HE
DL, = il AL ™ Ay LA A0 R R IR D A
Wi PR 36 7 AT 30 A DA 35 s 2035 ST RAE 2 9% N9
il A T ) A N R R L R i E R T RE

DUFN S 25 Ml 4 07 1) 7S R AD S 37 L oh B
2 R 5 — P B e R 5 v 24 ) R0 A I IR G2 T 10
RAEHBUS T RAF A IE R IT R, 75 AN e 8 1 &
W EMS R BN R AR R . KB
FEAR I 25 A 2R W S (a8 25 K 8 B TR N R L B
Z BN BL b =2 gy ) A R S AN R
P 3% B i o R i BRSO 2 AR 6 D) R
ek 388 I PO RO RO R I 2 RS . 4 U7 B FH B
T b S, T R R RN SRR BOR A I, H 2R
FRAE A Z Ty, rpredos 20 i S 43 0 1Y) 9 R -1
Xof i A 40 A PRV P . 9 B 4 S K BE L R A
FeL A5 493 0 30 S R RS A DR 5 A v L 4 i 1 5
A& v MR 2 R il 2 20N R A R AL 2 T A
KA RN i — 2 SR A L. Hr W
S R {68 il 2 2 320 U ORS¢  BORCAAR B AT R
SRS SR . ASHIE ST 45 BoR , COPD B ALK )
SR T 2 4 0 M A RE R A g B A AR L i
TIRE T B, LS bR AN 28 T 1S » T B B e R
M 20 2 B A B L 3R i 2 R L 22 i COPDR,
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x2 LKAARMBER BALF f1 IL-8,IL-18 1 TNF-o K b (1 5)
a1 ., 11-8/(pg/mlL) 1L-1p/ (pg/mlL) TNF-a/ (pg/mL)
JiikE BALF 13 BALF Jlikr BALF

iEH 10 113.81% 9.27 106. 64417. 01 19.5742. 65 18.3143. 36 130. 68 6.50 131. 29414, 44
(| 10 185.71413. 10 221. 1616, 98 30. 6242, 63 33. 383, 75° 252. 02430, 27 278. 59735, 82°
e 0% iy T 10 145.73+ 8.30° 139. 90+18. 64° 24.280. 88 25,2744, 14% 190. 32420, 54° 203. 614 30. 66°
ARANBRAGH R 10 161.65413.94 19583411, 565 28.994-1. 06 31,804, 79t 219.20417. 15> 253, 754225, 02b¢
ANRAMUR R 10 143.57+11.86" 133, 63427, 42" 24,1841, 74b 24,3743, 750 186. 067227, 52k 190, 45742, 76"
AWMU SRR 10 123.73212.52% 114, 4619, 594 20.7540.93% 23,2944, 26% 159. 264222, 934 158, 2947, 21k

I S5IEW A R P<<0. 05; SRR A L 45, P<T0. 055 5 H: Jp 0% Wi 77 4 L £, P<C0. 055 5 78 TR b T8 28 AR ] 4 2 1

.9 P<C0. 055 5 73 R AN B A B4 He e L P<<0. 05
T PR AR B

RIE RAEJE COPD ) E 2 A HLH . RAE BT
25T COPD [ &5 Stk Jié v o BRI 4 i PH-11-8
IL-13. TNF-o IL-6. 4 =/ B, M B4 KH T g
SEC R AR A I PN A E SN 3 AT B A R i 17
45 . 7E COPD RAE i, TNF G BA RAES
SR E B A TNF-o J& TNF %% i A 4RQ
T RAEN S E T, TNF-o &85 CD14 X &
). CD14 J& LPS &Z 1, K R /E LPS Hl# T .
LPS 5G4 H S CD14 45 & WO HLIA N 3 2 . 9 #
PEJAE R . RAE K, K TNF-o #8006
R A 3 oA 52 RE 398 53 1) B, A 46 TL-8 . 1L-1B
AT A ERF Y 22 W] TNF-o H1 TL-13 45 72 il 3 14
ZRPR T EREE M. M2 B R AE
%5 SE PR AR T IL-8  TL-18, TNF-o 55 & 4 A
TR, A2 E WA B LPS fill ik BUS il 4
ARPRA IR v PR 200 i SR A 5 | it 7K o 3 41
TNF-o F1 TL-18 4 42 5% » {5 45 Jifi 2 23 o 4 kL 41 iy 3=
I 5 il 7K fiob B Ul A aE — 2P IE S8 TNF-o 7E Jifi 451 473
RAR I EEERY .,

B R B TR B AL R R R AT R AL
HA IR B O Z IR AR Es R ],
B 245 9 %ok B 2 15 592 30 245 49 7 DR R I 3 o ) 2
IR bR AR 25 F TG T B L (P>0. 05) , TiE W]
AL NN & NI RN A A e RPN OE
F kst COPD [ 4iE 1R R il 2 G 5 BIF 9% 25 A e B
PSR AN B B B AR AL W & BALF o 11-8 1L-18,
TNF-o (4550107 52 790 12 400 1 » LA 7S I b /< 2 15 )
St K0 ey

25 I S 7 R D AR AT 0 A G A E Y
B 2 R B RAE T B COPD RS R Bl
Y129 B2 AR A o I E T R
% Sk
CUT 3 0 05 - 2 ST 5. 4 ke BEL 2V O 6 6 A 200 20

W ik B0 2 20 A LT . A il B 6 2 7 2018, 11(3)
275-276.

(2] E MR W A 7k £ 15 1 B 2 1 il 5 2 s AL 11 14 F
FERE LT, [ BRIE I 2R 35,2014, 34(1) : 53-57.
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Effect of Liuwei Buqi Capsule on Pulmonary Function and Inflammatory Factors

in a Rat Model of Chronic Obstructive Pulmonary Disease

FANG Fang , LIU Xiang-guo, LI Min, XU Qing-wen, HUA Hua, YU Fang-chun , REN
Feng-chun

(Anhui University of Chinese Medicine , Anhui Hefei 230012, China)

[Abstract] Objective To investigate the effect of Liuwei Buqi Capsule on pulmonary function and inflam-
matory factors in a rat model of chronic obstructive pulmonary disease (COPD). Methods Sprague-Daw-
ley rats were divided into normal group, model group, Guilong Kechuanning group, and high-, middle-,
and low-dose Liuwei Buqi Capsule groups using a random number table, with 10 rats in each group. Gen-
eral status of the rats were recorded; a pulmonary function apparatus was used to measure forced vital ca-
pacity (FVC), forced expiratory volume in 0. 3 seconds (FEVO0. 3), FEV0. 3/FVC ratio, and peak expira-
tory flow; HE staining was used to observe the pathological changes of bronchopulmonary tissue; ELISA
was used to measure the levels of interleukin 8 (IL-8), interleukin 18 (IL-1B), and tumor necrosis factor-
o (TNF-o) in serum and bronchoalveolar lavage fluid (BALF). Results Compared with the normal
group, the model group had poor general status, reduced pulmonary function, reduction or even shedding
of the bronchial mucosa, an increase in submucosal inflammatory cell infiltration, and significant increases
in the levels of 1L-8, 1L.-18, and TNF-¢ in serum and BALF (P<C0.05). Compared with the model group,
the high-, middle-, and low-dose Liuwei Buqi Capsule groups and the Guilong Kechuanning group had var-
ying degrees of improvement in pulmonary function, slight pathological changes of lung tissue, and signifi-
cant reductions in the levels of 1L-8, IL-18, and TNF-« in serum and BALF (P<C0. 05). Compared with
the Guilong Kechuanning group, the low-dose Liuwei Buqi Capsule group had poor general status, reduced
pulmonary function, increased pathological changes of lung tissue, and significant increases in the levels of
1L-8, IL-1B8, and TNF-q in serum and BALF (P<C0. 05). There were no significant differences in these in-
dices between the high-, middle-, and low-dose Liuwei Buqi Capsule groups (P>>0. 05). The high-dose Li-
uwei Buqi Capsule group had significant improvement in general status and pulmonary function, slight
pathological changes of lung tissue, and significant reductions in the levels of IL-8, IL-18, and TNF-a in
serum and BALF (P<C0. 05). Compared with the low-dose Liuwei Buqi Capsule group, the high- and mid-
dle-dose Liuwei Buqi Capsule groups had varying degrees of improvement in general status and pulmonary
function, slight pathological changes of lung tissue, and significant reductions in the levels of 1L.-8, IL-18,
and TNF-¢ in serum and BALF (P<C0. 05). Compared with the middle-dose Liuwei Bugi Capsule group,
the high-dose Liuwei Buqi Capsule group had significant improvements in general status and pulmonary
function, slight pathological changes of lung tissue, and significant reductions in the levels of 1L-8, 1L-18,
and TNF-¢ in serum and BALF (P<C0. 05). Conclusion In a rat model of COPD, Liuwei Bugi Capsule
can alleviate the pathological changes of lung tissue, improve airway inflammation, and increase pulmonary
ventilation function.

[ Key words | Liuwei Buqi Capsule; Chronic obstructive pulmonary disease; Pulmonary function; Inflamma-

tory factor



