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HWE.HR R A a5 A F AT AR T B & 9% (COPD ) K RAE A K 2 B F 5 M40 R % 22
HHe, AT RS ERBEEIRIE . FE RBERRG S TS L COPD K Ao AR (M 24)
W iE4L(BD 4)  FARMITAL(SV 40) B A W R iR IR A F Ak T 41 (BD+SV 41), sL R R E 41 %) COPD X R o
e A AR Sk (BLAF) w49 & 4 i~ 6(1L-6). & 2afe/-% 8(1L-8). & =4 B4(LTB4) it IRL B F
o (TNF- o )R-F AR REHRE, LR wik XERFAPE.BDAIL-6.TNF-«,SV 42 IL-6,(BD+
SV)4 IL-6.1L-8 % TNF— «a 45148 M %1% (3 P<0.05); (BD+SV)4L IL-8 K -F4 SV 41 F (P <0.05),
BALF ¥ 4 B/ F/K-F:BD 41 IL-6.1L-8,SV 41 IL-6. TNF- « , (BD+SV)4L IL-6.IL-8.LTB4 % TNF—a & -F
A5 M A %4% (3 P<0.05), (BD+SV)4 BALF ¥ IL—-8.LTB4 % TNF- « 7K-F4% BD 48 44%,IL-8.LTB4
K% SV AT (3 P<0.05), BD £1.SV 48, (BD+SV ) AM2E L2 %32 £ 7 3 3F 45 M Z1144&(35 P<0.05), 7% 22
HRE RS EET D LAT KERE, i AR RIS FRALT TR 2% /% COPD X R4 %
Fo B8 KRR, KB R R I,
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Synergistic effect of Budesonide and Simvastatin on cytokines and
lung histological injury in rat models of COPD*

Xiao-Shu Liu, Lu Guo
(Department of Respiratory Medicine, Sichuan Provincial People's Hospital, Sichuan Academy
of Medical Sciences, Chengdu, Sichuan 610072, China)

Abstract: Objective To investigate synergistic effect of Budesonide and Simvastatin on cytokines and
pulmonary histological injury in rat models of chronic obstructive pulmonary disease (COPD) so as to provide
indications for novel pharmacological intervention. Methods Rats were randomly divided into model (M) group,
Budesonide (BD) group, Simvastatin (SV) group and Budesonide combined with Simvastatin (BD+SV) group.
Levels of interleukin 6 (IL-6), interleukin 8 (IL-8), leukotriene B4 (LTB4) and tumor necrosis factor alpha
(TNF-a) in serum and bronchoalveolar lavage fluid (BALF) were measured. Histological injury was graded in
rat lung slices. Results Inflammatory cytokines in serum: compared with the M group, levels of IL-6 and
TNF-« in the BD group, IL-6 in the SV group, and IL-6, IL-8 and TNF-« in the BD+SV group were
decreased (P<0.05). The level of IL-8 was attenuated in the BD+SV group compared with those in the SV
group (P<0.05). Inflammatory cytokines in BALF: the levels of IL-6 and IL-8 in the BD group, IL-6 and
TNF-a in the SV group, and IL-6, IL-8, LTB4 and TNF-« in the BD+SV group were reduced compared
with those in the M group (P<0.05). Levels of IL-8, LTB4 and TNF-a in the BD+SV group were decreased
in comparison with those in the BD group. Levels of IL-8 and LTB4 could be diminished by BD +SV
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treatment when compared with the SV group (P < 0.05). Semi-quantitative scores of pathological changes of
lung tissues in the BD group, the SV group and the BD+SV group were lower than those in the M group (P<
0.05), the lung tissues showed reduced cyst cavities and alleviated bronchitis. Conclusions Budesonide
combined with Simvastatin could synergistically relieve systematic and airway inflammation, and attenuate

histological injury in the lungs of COPD rat models.

Keywords: chronic obstructive pulmonary disease; inflammation; Budesonide; Simvastatin

12 1 BH ZE M il %< 5 (chronic obstructive pul-
monary diseases,COPD) J&—Ff LA 18 Ml 4 B 4
SRR R EEEY, FE T AR BRI K, #iti3] 2020
AR AT 3 RBEH, PRI B T 00, Al
AR D A AR SE T3 £ COPD £a & 11
MIRITH, R APEME K BT R (inhaled corticos-
teroid , 1CS ) BEV 2> < 3H M 4> B R JE , Il /> COPD £
PN YA ABTT 25 7ESC T COPD Y WLEEPEAIT
g, 508 I BE T K K COPD &tk &4
B FOTHAG B IR B AT AT G 1CS 1Y Ry
PUARAEHI®, PIE B S AT 3% COPD I ARAE IR, H
UEHEHRL > o ABIFFEAE FH A B A P B 2 AR A T T30
COPD K FUBEAY , WA I R0 S A8 I HE VR
(bronchoalveolar lavage fluid,BALF) H144E R 13
ik A SV B AR, AR ICS B A 7T Xt
COPD K B AR AT 152 M) SR 5 A7 E BRI AR
o AT fE

1 MRS

1.1 MR 5iRF

Wistar KB, 180 ~ 200 g, 4= A e , Johs e i i
%% (specific pathogen free, SPF) (It [ 4t 5% 4 i |
LTSN FEARF AT ), IBZHE (LPS) (A
SIGMA 23], 45 1L2880-10,10 mg/ 7)), i+ (WL,
BH ) R K (I 1 101148 AR ) ol Tl 23w
il 12 mg), AT A (W H 38 = B3R VD 7R 1 24
AR, WA A b 7% TR 2 () 13 9% [ ] 36
FIFERI 25 A BR A D)
1.2 UFEHIEHE

H il 8 HL 3% B A 2B 46 80 cm x 60 cm x 50 cm,
Hamilton & EFE S , MR 75 55 fh s 402A1 (V1758
BRI A Iy A B 7] ) s Riester LED YG4T K H-
5 (Fr [E Aglaia healthcare 2 7] ) , A 4 b fUss (32 58
B Sb S A A BR 2 F ), Bio-Road 23 ) R (
MRHESIE R AR A ).
1.3 FHik

131 #A G A 45 H SPF kR, i FE10 d

Ja BEALA A AEAIZH (M 2H) AR i 23 FE4H (BD 4) .
BT TAL(SV ) S A b A3 R A HAth 7T 4 (BD+
SV)ZH 4 #H, 5540 15 H . M ZHANIET 22 S M8 SCHRE,
A3 60 d;BD £ .SV 41 . (BD+SV )4 4 & i
3 LPS [A] M 4. BD 2 15056 15 RITUARZ5 LA
MB35 7 05 mg, B 15 min,2 ¥ /d;SV 41 3k
B4 15 KIFis , B H AHIERT, 25 TF i T (5 mg/kg)
HEHE 1K d; (BD+SV)A R 5 15 RIFUR N~
HehiT (5 molkg), 1 ¥K /d B IGYT, ARG AR
5271 0.5 mg, 15 min/ X, 2 ¥ /d. f 3R A
TAT RV IR 0 KR
1.3.2 simeml SIS 60 K, FRE A KRR,
Pl 22 B 3 SRR I I 4 R BRUAD M 2 THRAE 6
Oy EIE K, SEEh KL 5 ml, B0 B 13 , Elisa
LN E I3 H 40HE A2 6(interleukin, IL-6) | 4
A% 6 (interleukin,IL-8). [ =% B4 (Leukotriene
B4,LTB4) Fl i IR FE N T o (tumor necrosis factor
o, TNF-«a )&=,
133 BALF &l PIIFaag sy, ah+l 4 350U,
TR B 2R 2 A0, DL 2 ml A BRER K
U, 212 mldh , Ak nl i 2y 1.5 ml, S AR 3 Ik, Inl
R TR IR B 75% , TR ATHE VR , B0 5 I VT
Elisa B30 I1L-6.1L-8 .LTB4 & TNF- o ¥JE
1.3.4 A ZIE BUPHEEAT IR 4140, 2 10%
HPERRR AR E 48 h, BERETIRE K , — 2%,
A RS 4 pm YR 45K HE B8, B4R T
SRESAT il T 9 B A I A 72 1 AT
1.4 SitFEFE

B TR ] SPSS 22.0 S it , TR
IR+ B2 (X = )3 N Ry 220007, A5
FESF P L4 LSD-t K5, P<0.05 AEF A58
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2.1 FHHAKRIMBRERTFKFELLER
20 R BT 25E 7 LTB4 /K25 T4
23 Y (F=1.185,P=0.329),IL6 .1L-8 }% TNF-«
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RUER , 45 - A o A% PEIDE A~ AR AT T X1 P B P O X FRASAE PR TS5 2L S U 2R A 5

KFEERAH G5 X (F=6.826 .7.212 }5.329, P=
0.001.0.001 % 0.004). ‘5 M &4 Fb4,BD ZH IfiL 5 R IE
5 IL-6 . TNF- o ZK-F-F#AIK, SV 41 IL-6 (1%, BD+
SV #H 1L-6.I1L-8 J% TNF- o 7KF-F#A% (¥ P<0.05),
ERAGHFE X5 BD 4l H#, BD+SV 4 I3 4
JEH T IL-6.1L-8 .LTB4 & TNF- o /KFZER TS
P12# 3 X (P>0.05); 5 SV 4 4%, BD+SV 4 IfiLii 4¢
JER T IL-8 /KR (P<0.05), 22 A Giit2¢ 5 X,
W2 1,
2.2 HKHAKR BALF FRIERETFKFELE

% K B BALF & AE K 17K F 1, IL-6.1L-8.,
LTB4 J TNF- o« KV 25 5 A Geit 2 L (F=4.249,
13437.7.693 } 8436, P=0011.0.000,0.000 } 0.001).
5 M 4 A, BALF H 48 5E [+ BD 41 1L-6.1L-8 /K
A LSV 2H IL-6 . TNF- o 7K V- [ A{% ,BD+SV 4H
IL-6.1L-8 .LTB4 J& TNF- « /K F-FAK (¥ P<0.05),
ERAGFE Y . 5 BD 4l HEr,BD+SV 4 1L-8.
LTB4 . TNF-« [&{(3 P<0.05), 25 A Gil% 5=
X5 SV 4%, BD+SV 4] BALF # IL-8 LTB4 /K
FREIR(Y P<0.05), ZRAZIT¥E L. Wk 2,
2.3 FAALRNENZE
231 BLAKAMLALIRIE M KL A W
KRG BRI L K AR o R, £F B A EEIR
FRARANMLIG AE BT J2 R AN IR, S

*x1 AR COPD KRIMFERERFKFELE

(ng/L,x+5s)
215 Bi%  IL-6 IL-8 LTB4 TNF-
M 41 9 38x02 167.6+13.0 3585+23.9 129487
BD 41 10 3404 1640+65 379.3+29.3 1204+438
sv 4l 10 34x03 1750+115 376.6+255 122.3x4.4
BD+SV4l 11 32+03 1541+100 357.0+10.7 118.5+6.7
F{H 6.826 7.212 1.185 5.329
Pl 0.001 0.001 0.329 0.004

K2 AEAF COPD kR BALF #E FFKE LB

(ng/L,x+s)
415 % IL-6 IL-8 LTB4 TNF- o
VE:] 9  107£17 97.1+84 1963+17.6 46.0£35
BD 41 10 9108 888+51 1926+12.1 43.0+3.2
SV 4 10  90+04 920+46 1827+121 41.7+38
BD+SV#H 11  91x12 81.1+50 172.1+13.8 38.1+2.8
FIH 4.249 13.437 7.693 8.436
PiH 0.011 0.000 0.000 0.001

JULHEE RS, A9 M PR T Pk 4 P A7 5 20 e S Rl
WA I R AN S A T i A, WP A S <88 e
iy A8 SR 5K, A I SRt KA B . BD 4.
SV 41 .BD+SV 41K FRIM 44 I fz 4548 ¢ 4, ] UL
Oy RIE LR IS SR EE A It vt RE AR
TR B M2l M 3% AT LA /N 25
A IRE T WIS . DLRMIEL

232 ARMAKRIMMERE LT FIEHLE KH
KEMAZURE e BT EZ R AR FE X (F=
4.382,P=0.010)., 5 M 4113, BD 41.SV 41} BD+
SV Al 3 B ST REAR, R A G R
X(¥5 P<0.05);BD 4H .SV 41}z BD+SV 41 3 4[]
WA LA T 20 SO Y 1T 22 R RS T
UL 3.

AMHA B BD 4

csvd
WE AEANKRMARFELRE (HEx100)
*3 ARAEFNKRMEALRELEETHE (xxs)

D BD+SV 4

ikl (k3 Jifi 2 25 B R e S
M 41 9 2007

BD 41 10 12:04

sv 4 10 14:05

BD+SV 41 1 12404

Fif 4382

Pl 001

3 itig

SR AR ORI R L/ B0 G e A A A
F5E IL-6.1L-8.LTB4 & TNF- o LRI RIEN
FRIRETIC, JR P e 200 AR 5 2 45 S e A A £
RAE 15 COPD A i s S AN I 45 5 42 SN
RES, 53 COPD St e i & Ak AU D) BERAAR
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I, N5 COPD #AE R WiAE COPD iRy H & —IilHE
BLIATT . COPD 254+ Widsita b , A o 23 7 HA 4t
RYTT AR 380 528 BEL T 48 A 04 1 A i Fn s/ .
=W S ETA R B R S A R DR T
WIS PR P FR 510 S ARl T Ay 8 B R 3G Pk Al
A B JE B, BERR PR3 4 AN B S 4
FJR T G AR A SR A 22 R A S A HL R R IR
COPD Z P NE YR ERIFET - R M-, A5 M A3 FEEK A
RAMLTT HEFS X} COPD A4 S v & B P[] T Fi/EH
i 1 AT

1E2 5 COPD MR A i, IL-6 J& H A ZFh
YDA RAE LM N, S 5 ERIEM &L
AR, S E COPD & A0 Kl i v 43 I A,
EHE I IL-8 J& R R, IR 5]
SREAMMEITE AL AN [ B AR, Bt I e 4
H AR , HoKSF- =5 COPD Ayl RS, J& 52 1EAH
KM LTBA S e B v PR 4 i AL 75, AT F: 3
ARG E R AR A 20 MR MG 2 — 2 KR
RAE S NPT TNF- o S ARAE HEFE | e o 25 LA B A
FBHAH RS RO BT, IS 5 IS AT BRI L
A, AT s, A BD 4k SV 414X
FEAE BN 5 L 28 5E T 7K I FEAIS , BD+SV
HIMIET IL-6.1L-8 F1 TNF- o 7K -2 H BREARG , G
W IL-8 TR /KP4 SV A IR, 156 W] A7 He
ZRAERA AR TT BB M Hl COPD KEH1 IL-6.
IL-8 & TNF- a /- FHY2 8 25E R, HXF COPD &
S L RS DGR FH 14 1L—-8 T % i 3 A 1l P = e A
TTEHTE R, S A b AR A A T AR 45 H
PR PUAVERSMAA PHER . AR IR,
SEARAMLT T LRGN 1L-10 By IR IR 1CS &A%
B, I BE /D 1CS i S (1) 202 488 1 ICS IR
AT/ COPD 835 (i FH A 7T 225 W i 25 Ak , 3 B
S FI Tk COPD i Hi)s .

A A PRI A (R T 76 T I GE R A RE /K
S T AR, BD+SV 2 KU EE BALF 1, 1L-6
IL-8 .LTB4 [ TNF- « AY7KF-4xiii B A, Herpr, 1L-8 .
LTB4 % TNF- « 7/KF-%: BD 41 ,1L-8 .LTB4 /K4
SV 41T [, 7n A M 2R B AS HRA T T 5 24543 531)
FURRAE T A R R R AE T T R S BN I
HE— 2P UESEFP BT R BT AR S Ak
AT P ERON o R PR ZEE BD 41 .SV 41 .BD+SV 41
P A S AR /N SR RAE IR, I B
VPR, B 3 FIAYT IS T COPD K EUS il

HARAEIIG R —E R R , (2 3 21 A iliZH 2
B TE PPN IR S, 0TS B AR T T AR I
JO7 A S B W ol e e A K

5 LRI, AT PRI A ety TR ATk COPD
R A B RAE SN, XOn] T2 /9 R 3 COPD KB,
SUE JRIFERRAE , IR G HAT U RIS A, 2t i
I 1CS JEA AL 7T AT A ] S AE A J5T £ B A COPD &t
HZ a5, W ARl COPD HB U Fava I T T it
S R Z AL, WSS TR, R BEWLEL B AER |
D RE Y A , 75 ZERMUE 22 rhls (BEHLOUS 191
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