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#%éﬁfr‘ T AN GE N A LPS 41 b B gl T A0 4 S R A 20 58 o I i T B N L B T A A A 2 S K i
Wik EY ok, @ EHFMINGE N EA LPS FI Al T F 0 PR 5 %3] A & K B COPD BEAY , 0 B A4 3R e A48 5 A
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Establishment of rat chronic obstructive pulmonary disease model: a comparison between exposure to cigarette

smoke alone and in combination with intra-tracheal injection of lipopolysaccharide

SONG Xiao-lian'* , WANG Chang-hui* , BAI Chong'"
1. Department of Respiratory Diseases, Changhai Hospital, Second Military Medical University, Shanghai 200433, China
2. Department of Respiratory Diseases, The Tenth People’s Hospital of Shanghai, Tongji University, Shanghai 200072, China

[Abstract] Objective To compare the efficacies of exposure to cigarette smoke alone and in combination with intra-
tracheal injection of lipopolysaccharide in establishing rat models of chronic obstructive pulmonary disease (COPD). Methods
A total of 24 8-week-old healthy Wistar rats were randomly divided into 2 model groups and a control group (Group C). The rat
COPD models were established by two ways: intratracheal injection of lipopolysaccharide (LPS) twice + exposure to cigarette
smoke for 1 month (Group A), and cigarette smoke inhalation for 80 days only (Group B). The pathologic characteristics of
animal models, including the mean lining interval (MLI) and the mean alveoli number(MAN), were determined. The total and
different white blood cell counts in bronchoalveolar lavage {luid(BALF) and blood samples were determined. Results The rats
in the two model groups presented with cough or breathlessness periodically, and the white blood cell counts and neutrophil
counts in the peripheral blood and BALF were significantly higher than those in the control group (P<C0. 01). H-E staining
showed that the lung tissues of rats in Group A and B had typical pathological features of COPD and emphysema. MLI were
significantly higher and MAN were significantly lower in Group A and B than those in group C (both P<C0.01), but there was
no statistical difference between the two model groups. Group A had more severe inflammatory response in the bronchial and
lung tissues than Group B. And Group B was characterized by alveolar overdistension. Conclusion Both the two methods can
successfully establish rat COPD model, with its pathophysiological changes similar to those of human COPD, with intra-tracheal
injection of lipopolysaccharide being more consistent to the natural development of disease.
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8 M BH ZE P4 i % (chronic obstructive pulmona-
ry disease.COPD) &% UL {4 18 1 I W 3 48 52 9 o &
o 38 BT 3 g L R RO N SRR A AT Y
A b g s COPD A B XHZ e AT 1 KA At
FLLAE. BT COPD W 28 3 J A il 92 51 T
& il i 5 A5 2 G L R AL LI K R R o AR A
FRS AR I /AL INHB LR S 7R i S S e oY G <
Xt COPD % AL 4 I A W7 A, H: 3l ) 4 7 s
B, RS H SR 2] RITEF WL G
B 1E AR Z B (lipopolysaccharide , LPS) ¥ 1 B 4§ 7
B S ) COPD K BB, FEA P 1 RICR
PR A T 1 AT

1 MBFFHE

L1 shhoaf R 446 EHiEHR S HB Wistar
KA 24 HBEMEARBR MR & 200~220 g, LT 3E
S B WA PR A R PR R BE LA 3 4, B4 8
Ho (DA H R ERMATE T LPS B,
2yl S % ek KR AT BV BEER 1 KL LLF
MED . d14 4K A LPS(055: B5, Sigma 2 7))
200 pg(300 pb).d2~d30  d14 BRSb) & A 3% R
P (50 ecmX 40 em X 40 cm,80 L) P 2 £ i i
FE T MR 55 O R R0, A9 % i 14 mg/ 2L Rl T
it 1.1 mg/30) .40 min/IK,2 W/dCEIR 8 M) , 1
JARE 1 d;(2) B4 . d1~d80 &uafi i 4 , 55 4K 7 vk
W] A 2, Horp d1.d14 @58 HEA 300 pl AR K
(3) C 41 AR BRA , d1 . d14 B TTEA 300 pl 4
FREROK LA il (R JCRRBR AL B, 45 4 2h W) ¥ i 3R &
d80 B AL FEFF R AR A,

1.2 ARARE L2 An  KRKE,EREDTH
10 %7K A& 5T (0. 3 ml/100 @) KRG . LA BLZS i g %
M4 22 i F shBKBUM LS 1~2 ml, T 2 h PIE K il %
FL. SR A M AL FE R B M B B AE T T A
F AL FL AT M, e il DA AE AR UK 2 ml X 3 AT
il 76 8 8 AL 24 80 96 i Y Vi VR W (BALF) #£ A
A B 1k 20 B 0 Rk A N RS 1 R JS LR 1 ml
BALF A 400X g B0 10 min, 3+ & 15 W44
FRL 5 U B A0 B TR O B AT e E R €, AR T 4%
PR A0 402, 22 v vk o BB e e L UV
] it 3500 5F L BT 4°C B R 2% #h R (0. 01 mol/L PBS,
pH 7. ) Wik £ ME, B A 10% B % b F e
24~48 h, A T E A A, H-E 6, BH
S REHLE L 2 5K it 21 20 H-E 4 @0 B0 A, 45 5K
VIR BENLZERC 1 b R ZE A 5 A 10 BT Gl R Il
B 100 X WAE T W5, B0RD A LI 15 .
TEAES LB IE A R0 528 2 T S A8

22 149 it 36 TR] B 250 (N ) A 1 #0L 5EF D Jt 962 %5 (N [F]
A £ P 4 B (L) P A IR AL (S) . AR LA
T ARG A LU Y Rk R (MLD F-F- 2 fil
HWEL (MAN) : MLI=L/NsCH$E Jz b fiti i 57 15 &
) \MAN=Na/SCH ¥ Sz b Jifi o1 %% £ )

1.3 it HEFEEH o+t Fw.H SPSS
13. 0 A AT 4 B L 48 18] AR O 2% 43 B . P<<0. 05
hESAGIFEX,

2 #F R

2.1 FHh—HE AT FHRRIYARBHET,
A R B 2H KB T U0 S M ) I SR AR UM H
il B 0 43¢ 4 B T I 328 T 1 K 10 L L TRE L R
HE W s AR B 41 B 43 0 A o A B B 5
1 JEVFNS 2 JE T 2 B ] RO L I 2 R
PR EEBE L HETS 0 45 L R R A Bt K T TR HL V™
LW, A LB W4 AR L T A AN UL TE B 2
PR BRI 43 5 M (35. 042, 7) g FI(46. 44+1. 1)
g. C4lR RS8R/ 16 o 1IE# . T B A0E IR
HINGS. 0£1. D) g. 5 A BWAMILZ R A Rt
2 L (P<<0.05),
2.2 i HLA BALF el b5 oL A 4 B 44 E
IR S BOR T R A A 2K TR L S C M
b2 R AR EZER (P<0.01); A B B4 E /Y4
I ¥ 24 A H5ORT PR R 4 B L 5] 22 S 0 T e i A A
X(FE D, H5CHMI.A 41/ B 4K BALF (141
it HS B w4 A A B 4 e (P <<0. 01, R
- W 240 T o ) i b B B B IR (P<<0. 01) s A 4
BALF 19 1 48 A A3 %0, Mok 240 At 0 ok 2 208 Bt 43
EMEmT B AMEERLGRITFERELGE D,
2.3 MARBEFEIE  KIKIRA . C A K W
PR AR X 2 T O T P 4% L IR AL A, Bk A, D) T UL
HWRANE— ., A 4LH B 41K B A 9 il S0 008 ik, 1A
FEURH S 196, o 2, il 3% T W S R 7L 9 T L N
R S il IR D) 1 AT L 2 o R A i L RN
TERAR—,

H-E o, & 1A 1B /W, C YT H W 32K
A TR 6L 5 A8 3 O L RCTE BRI L ek L A B HEY
35 il KN A1 s COPD R AU A (A A1 B 41, BI1C~
L) MR B R S S8 B L R B IR Ak 36 8 | A
A EL 20 3R R Y 4% A MR T 5 A S R R
2, J] BT T UL A0 6 3 A i R AN R P, il I
A& 2 I T R KA 5 /0N 1A A RESE R A A A
BB A E LA A RE R R TR DA R B ) 5 PN A [
TR 5 1 98 A 4 R I A L S AR AR R A B G 22 T Oy ]
L RN, T BUE IR AR 7 B0 E L I N AT UL R
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MR REB B AMLEREAR T ILAREE MANMKT C4A.M MLI KT C4, 2R HHIT%E
1R AR FE RN Z Y K E R SC(P<C0.01) 5 A 41 MLI 46X {48 B 41 fH 4K, MAN 4
S S XHEE B AR S I ER TG FE L (GE 2,

MLI J& MAN %5 3. s A RN . A 41 f0 B 41
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Tab 1 Blood routine and bronchoalveolar lavage fluid(BALF) examination of rats in Group A, B, and C

(n=8,x%s)
Blood BALF
Group
WBC(X107/L) N(%) WBC(X10?/L) N(Y%) M%) LY
A 18.9+4.0"% % 42,1477~ 3.5740.17" * 22.57+1.76"* 73.2440.92" " 4.1841.01
B 17.243.9** 35.2446.3" * 3.4640. 42" * 21.94+1.65"* 73.91+1.81"* 4.1541.36
C 8.3+2.1 15.3+43.2 2.1340. 24 8.3040.85 87.10+1.13 4.60+1.07

Group A: Intratracheal instillation of lipopolysaccharide (LPS) twice + exposure to cigarette smoke for 1 month(Group A); Group B: Cigarette

* %

smoke inhalation for 1 month only; Group C: Control. WBC: White blood cell; N Neutrophilic granulocyte; M: Monocyte;L: Lymphocyte.
P<20.01 ws group C

B1 REAXRMAAREZFHE
Fig 1 Pathological changes of rat lung in Group A, B, and C

A,B: Group C; C,D: Group A; E,F: Group B. Arrow points to the pathological change of blood vessel in D. Original magnification: X40(C,
E); X100(D,F); X400(A,B)

%2 AB.C=AXRMAL MLIf1 MAN £ 8 JRLFERGL MM RE R o LS EE, HiE
Tab 2 MLI and MAN of rats in Group A, B, and C 5405 Bl o0 b Bz S 0 LA P 2 A0 O A T v I 4 Y
M SIS AL 5 B 5 LR O 05 T 2 T

Group MLI //pm MAN (pm™ %) L6 - — ; g, | .
A 52.3443.12" " 3.1340.27" T A A T R O RO A 5

B 50. 9043, 70 * 3.0240, 34 * PARAKZESS, FHATY LI SD KERA Wistar KR

c 42.5244. 41 4.2440.29 KBRS R A T 52 PR AS BT R R G0 SR O vk

** P<C0.01 vs group C. MLI: Mean lining interval; MAN: Mean ﬁﬁ\(>10 BE/YK’ w( 1 h). Wistar j( LFﬂ‘E% I'ZHIJI_['J

COPD $iEAR , HEAb , FEAR 3 Mk DL 42t 4 55 ok 5, HL %2

BORE NI R AR 4~13 AV, HIRAT]

3o i a0 COPD BRI T 80 d. XU IRk
R R AT COPD BFss iy o shmn . 1 M. (OEUEEAMIEY . AR MEERE HEE
COPD 2 — Fl % % WL R G DR s BEAE 3% & Zefye PRAOIRZE 5 NS0 LAY i I 00O 51 19 9 A 8 4
W7 X A E BT COPD 207 W A L i k- — B0 BRI AR (DLPS RS . EH
AR (0 BRAR Sh W B 2 IR, FRTAIT R Ry TTEIRNRI A S COPD B i UAR UL i I 1 i
COPD L kA . (1) KRG, ik A SO, P05, AN RE A W e IR R B AR, (5)
EUMENEBESED S (O EEME, % FEEAIE SRS A AT 2
MJEHATSE COPD Mk FEMNER AFRIFEE  WIESEGWEEDY XS THREHERESCRS

alveoli number
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PR 5 N8 R AL, 0T 2 e i A B B Bl iy, 3R
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B AR, BB A — 2 W BB L 11 40wk 14 26 3
PRE NGB G R T W IRE AL
KCHBZ AW I RE Al . AT R 8
N, TEASE IR ] KRR A B () /NS T RE LB RO
IV T o R G R AE R, il IR AR B R AT
R AR COPD 1Ak £,

AR T BN LPS 35 5 4 K ) 5 gl 5
T MR W by 5, AR AR S A AR R I A5 L
SR LR B AOE N s £ R S S
JOT AR M M YR Y A R G JEL RN /NG R AR il /N B ik
BEREJEL L K T R S 2 2 ek s, A ALl 2
WA B WTE A LPS B4 5 2 g F R E, X 2
COPD 5 2 i 51 22 i 5 B A= H 5 72 , tJ: COPD &
PR B WL, FRAT H SOk Al 2 8 R T T
A B AR 2 A U 24 15 25 I T 25 W) 76 K
FUMIEB s 3 51 o3 A L T sl W g R 4Pt 22, B 4R A
] o 30 ) B 2 20 kL, (R R AT 80 d iR 3 A
J AR a5 A AR FRAR R AT R AT AR 5 S P A s
B LA BN S, BRI ALB LRI, —HTE
PR — % F RS A AUR Y A <A K&
il S J5 B4) 4 E 12 B B A R UL, SRR A I el A
B GELTBZE DU Ll 3 s R v R i A PR
WHhE, WA, s LA W oR H COPD /4 B %
il J52 N7 7 5 e ik S R B . sh 0 R R T 9%, 40 R aft A
BALF 1 5 M 20 M 384 2, 5 51 2 v P ks 40 it %5 it B
IS E

B2, COPD £ AL i) g 57 7 ik SR &R v,
HRAE A FEFRATIN A R AT AH N LPS AT Ak
S COPD #5784 , 4 o 4l 38 8 T 45 1) 452 750 o 45 B
FHEAFFEI T COPD MY 4 2L R AE FRAF , /N 3H i 48
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