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Mechanism of Paclitaxel-induced Lung Injury and Preventive Role of Parecoxib

LIU Wen-jie, LIN Wen-qian*, LI Hui-ting, ZHANG Tian-hua, CAO Long-hui
(Department of Anesthesiology, State Key Laboratory of Oncology in Southern China// Sun Yat-sen Cancer Center,
Guangzhou 510060, China)
Abstract: [Objective ] To investigate the mechanism of paclitaxel-induced lung injury and the preventive role of parecoxib in rats.
[ Methods ] 28 Wistar rats were randomly assigned into four groups: Control group, Paclitaxel group, Paclitaxe+Parecoxib group, and
Parecoxib group. The changes of pulmonary permeability, gas exchange of alveolar capillary membrane and pathological section were
examined. Inflammatory cytokine in lung tissue and the content of COX-2, protein expression of tight junction were detected.
[Results] Compared with the Control group, the Pac group has a significant increase in COX-2 expression, ICAM-1, neutrophils
counts and decrease in Z0-1, Claudin-4 protein in lung tissue. Pulmonary permeability in Paclitaxel group was increased and gas
exchange dysfunction developed. There were no statistical differences among Paclitaxe+Parecoxib group, Parecoxib group and Control
group. [Conclusion] Paclitaxel chemotherapy injury alveolar capillary barrier in rats. The possible mechanism was that Paclitaxel can
cause Cox-2 overexpression, which activated lung inflammatory reaction and damaged the tight junction protein of alveolar capillary
membrane. However, the Cox-2 specific inhibitor parecoxib can protect lung from these injuries.
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Jili ¥ - & 40 1L 45 B (alveolar capillary membrane
ACM ) T8V BB w8 25 1 WA K 200 ro il 1] J5
Lt i N SR AR 5 R IR B BERE AT 500, B Al
RS 7 & 450 T, Ak I s 47, i T 584
15, SAZERE R BI T2y BREERTTE R
W, SREEZ R n] 5 R A S 40 145 T 5
B HESERHDA] o D, AT R IE K AL AT AT
5| Al 2 2L IR S AL B 2 (cyclooxygenase—2, COX -
2)EHRIBRFET, BT COX-2 Z—Fj 2
PR, P i 8 M R S 3 J 468 473, 3 A
JE SRS R LS 2 S35k, B COX-2
YR S P A ) 790 2 7 BEREL DB X At 47 1 5 F 5. A
WFFER BT R AL ALY 7 O B Y, 3 i A U
it 9 — 7 240 14 R PR A e, M AR A PR
COX-2 B R H24E H (20~1  Claudin—4) {3k
S, B B AZ BT B A 77 R B 0 B R
B, [ R COX =2 45 S 1 410 o 30 M 2 A M
AFIUET, BTG By 8 TR il
IR AE S S50 HE

1 #M#H57*

L1 # #

fEEEMEYE Wistar KB 28 1,24 9 JHi%,200 ~
220 g, L RAF R AL XSG S O AR 2 5 542 T
ST (Taxol®, Bristol Myers Squibb, SRL) ; 4 H
A %t & 45 £ (Dynastat®, Pfizer Limited, Sandwich,
UK) ; T=STAT i 7 A A (EGT+ L 73 A A3 1
K (GERMES AR HOCIREE . Wt (2
Amresco 3 7 ) ; Claudin -4 5. 5% B FR 3T (329400) .
70-1 £ FEB b (617300) 14 T 26 [ invitrogen 2%
H,ICAM 50 4T (NB500-318) 14T Novus
Biologicals, Cox-2 £ 5L B T (3362-100) I F
Biovision 2% il . HRP #nic — 41 ( 2 [ santacruz
biotechnology) , Bio2radmicrop late 550 fiffbril (32
), UnicamHeliox 4P AT WG/ Y60 BETH (L) .
1.2 zhiphbiE

KBRS T il R ek X S5 s oo b
BE RS0, BEHLFE A RS TR BRZH (Con 21) , 56
FZBEALST 2H (Pac ), A Fi 5 A1 B 1 T 2H (Pac +
Pare ZH) , A Fa & AT 4N (Pare 4H) , B4H 7 B, %%
5 SCHER Y 715, Pac 20K BUESE 6 d IR IETESTS 0.5
mg/mL A2 2 mg/kg; Con 4 REZELE 6 d E

TS FRER K 1 mL; Pac + Pare 2H KBRS IESZE 6 d
i B 1 S A2 2 mg/kg Ab, T4 4 KL, FL e 4%
— UK G R S A B B A4 2 mg/kg 25 6 K ; Pare
HREAT 4 d ST F R K 4 mL/kg, T
04 KR, RS 1 UM I T SR A B A A 2 mg/
kg 255 6 K, KEIEHEIRE Yok, TAHZEHEN
RIBRIE T AR SE R BR
1.3 #RARE
1.3.1 sk A od  KE 10%K 5 AR 3 mL/
kM8 I T 5T, [ e A BBl R AL 2 mLL, OV i
AT . AU 0 (3000 r/min, r = 15 cm,
15 min), B¢ 3% BCA (Bicinchoninic acid) 10 &
EF7iJE
132 MARRKEBEREFS UMLK,
FTIF B, U0 A i, A7 i 28 40 g/L Z R H
BRI 8 , A D) A HE e (a5 8 e, F
VTR X il 20 23 5 1 i it e e o I il 6
N S A (VI o W S B G A W o S 2
FEMAR , AR 30% LA T 52 4 o R e AR, 30% ~
60% ;3 73 R HEEBUE ,60% LA 1) . T AR
TR RUHE B A AR
1.3.3  Aa#Ezk . et BB M i 38 Feg ) 2
SR B, T AR e, VIR
BOEREMA 12 55k s LS FL I LLB i
MIHEYE M (Broncho —alveolar lavage fluid, BALF) %
W, JCH 4 °C AEFRER K 5 mL ) 3 IRG PR E T
ARG, R DR Y AE 3.8 mL DL S R
HYE T AL B0, BALF & T XHE B OENE
L>(1 500 r/min, r =15 cm, 10 min, 4 °C),H I3
BCA JEWE BALF HaE IR, JFiH5 M % 1
%0 (BALF ™ 2 11 Wk B2 /00 3 2 11 Mk B2 lung
permeability index, LPI) . UTUEZN M FH A BRER K 1k
VEED 2 K, IMAEFRER K 1 mL, RFTIR 2D 40
S O s = e o . I €T i W 1 0 5 QMR8
HIYR R AT HE Jefa, Z/03 140 200 -4 f A
Mot 4k,
134 FXREMNTHEEE S 3 HAKR
TS ok i J 28 308 bk 5 6 mg/mlL AP SC IR 5
30 mg/kg, 30 min J5 FFHIBT A7 57, 100 mL A= FEER
KA ZE L 20 em HO FE 7 e fifE e, B 3L
Jili, B A T U T IS FRE S S, LA
100 mg fifi ZH 2L 1 mL 19 HI Bt 4= 10l 2 3K, 60 °C
TEA 18 h, 12 000 r /min(r = 6 em) 0> 20 min,
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Fig.1 Comparison of lung pathological section ( HE staining)

Con group was normal lung tissue. The structure of pulmonary alveoli was clear and the alveolar wall was thin. Pac group has a severe

inflammation, the alveolar structure was in disorder, there were edema and broadening in lung interstitium while hemorrhage in both alveolar cavity

and interstitium. Pac+Pare group was significantly slighter compared with Pac group and it seemed only a little edema. Pare group was more similar to

Con group. (n=4).

BB WCT 620 nm K5I 6 B2 AR i Y I e
T v gl i 2 2 P A
1.4 #m A48 42 F COX -2 ICAM -1.Z0 -1,
Claudin—4 & & &5 HURLEMIA L, kA 28,
IKIEEDE, BR 25 0, DEATHA T, AR 100mg fitid1 41
W L BUH AR PSP IR B BT B A%, AR
R EFERER A 1 mL 8 20, vk s
20 min J5 &0, 12 000 r/min 4 °C 5.0 30 min, HX
IE UGB 15 min, O & UL R A
o 55 B0 ARG i 2 4 Fh COX -2 it ] G o 1R 71
(intercellular adhesion molecule —1,ICAM -1) ZO -
1 . Claudin—4 & 133k,
1.5 SitFEFHE

iz 1 SPSS 13.0 M-k T ge it o . 8 LA
Xts RN o AR B SBE L BER F 7 22530, Wi
LHREAS ] A8 LU R A ¢« K55, P < 0.05 R
ZRA G ERE L,

2 % R

2.1 BAMARFNE

Con ZHATZH A LERTEMTSERE, TCRMELN IR
{18, JC R I J o B S 7K Jie 14 )5 5 Pac 20 i i 245 14
ZOL, A U R UM | 2240 It v s P AT DL T
ST ZM G, i 1] Jo 7K i 384 5 5 Pac+Pare 2H /)95 B 461 3

W4 Pac ZHI8EE , I AS FOTE AE | 7K i R 1% JRE A
BH 5, RAE . V855 ; Pare ZUIRPRZE 5 Con ZHAH
L, WE 1, JREEPES) Pac HE HA=H'EH B &
225 P <0.01, T Con ZH Pac + Pare 15 Pare 2
Z A B TEge i 26 5 (K 1) 6
22 HEMBRAFRYRESEILR

A HR UL Pac 4 i 2000 5 F HAY 3 41, L
B2, Filzh R Con HAK LR & (108 +
12.1)ng/ %% 50 fili 4 21, Pac 4 Pac + Pare 4  Pare

B2 EEMARMEAEXRELEMAR
Fig.2 Normal lung and lung stained with Evans Blue

A: Normal lung; B: Pac group lung after Evans Blue iv; C. a,
b, ¢, d were lungs in turns from Con, Pac, Pac+Pare and Pare group

rats 30min after Evans Blue iv.
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Table 1 Pathological score of lung in each group
Con Pac
Score 0.5+0.15 2.6+0.29” 0.7+0.25Y 0.6 £0.14?

Pac+Pare Pare

1) compared with the other groups, P < 0.01; 2) compared with
Con group, there was no significant difference. Pare group is of no

difference with Pac+Pare group. Data were presented as ¥ +s, (n=4)
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Fig.3 Content of Evans Blue in every gram lung tissue
Evans Blue in Con group was (108 + 12.1)ng/g, and compared
with other groups,P < 0.01.  There were no significant differences
among Con group, Pac+Pare group (154 + 28.6)ng/g and Pare group

(120 + 13.5)ng/g. Data were presented as x+s, (n=3).

200500 (314.3 + 38.7)ng/g IiZH 4 | (154 + 28.6)
ng/g fiZHZ  (120.7 + 13.5)ng/g fliZH 4 Pac 4 2.
EETHA=HP<0.01), HE 3 HMH KL
SRGITFE (P> 0.05,K2.3),
23 FBAMKMSSELE

HHEHH, Pac A shlikill PCO, BT,
PO, J Sa0, B EFEL, ZRASITFEENL (P<
0.01), Pac + Pare 2 Pare 215 Con ZH [b3% iR 4%
TR 2E I L (P> 0.01,81 4 K 2),
2.4 FHAMBEEHLE

PUZ] BALF 9 [RISCRTE 87% LA I, #5422 18]
ZF TG L, Pac 4l BIEE (2.2 +
0.56) %A i = T HAr 3 4H(P < 0.01), A% A 44
T4 (0.97 + 0.21)% J 1 B & A 4R (0.77 +
0.24)% 5% HRZH (0.72 + 0.22) % M4, 22 0583t
PR (P>0.05,K5),
2.5 %A BALF ARt LL %L

BALF H i (1 40 g 155 8 v e 20 Mg 43 25 11
Bk R B IR Pac éﬂéﬂﬁﬂ@%ﬁ(ﬁﬁ@iéﬂ%ﬁi%@
<0.01), H AR R 4 a3 &5 4 32 Pac + Pare 41,

%34 5

100.0 .

90.01
& 80.04
2
& 70.0
= .
2 60.01 Con
= 500 = Pac
'E 40.0 B PagtPare
E 30.0 1 u Pare
2 20.0-

10.0 1

PCO,(mmllg) PO, (mmllg) — Sa0,(%)

B4 AELGEXXRIPKOSENR M
Fig.4 The effect of different treatment to rat arterial
blood gases
The PCO, of Pac group was significantly higher compared with
other groups while PO, and Sa0, decreased,P < 0.01; There were no
statistical differences among Con group, Pac +Pare group and Pare

group in the three indicators. Data were presented as x s, (n=7).

*k2 MEHSHER
Table 2 The data of arterial blood gas analysis

PCO,(mmHg)  PO,(mmHg) Sa0,(%)
Con 39 +3.8 90.2 £5.3 96 + 1.5
Pac 48.3 + 3.6Y 73.8 + 6.0" 86.8 + 5.9V
Pac+Pare  42.3 + 1.5% 88.3 £ 3.1% 94.3 £ 2.1%
Pare 38.9 + 1.5% 91 +2.6” 96 + 1.7%

1)compared with others, P < 0.01; 2)compared with Con group,
there was no significant difference. Pare group is of no difference with

Pac+Pare group. Data were presented as x+s, (n=7).

Pare 21 & Con HZ [A] [L A 2= R LG ITE XL (P>
0.05,16),
2.6 Western Blot #ill ICAM-1 ,COX-2,Z0-1
% Claudin-4 &H

Con #H COX-2 ICAM-1 k55, i 20-1
K Claudin—-4 35 1EH ; Pac 4 COX-2 ICAM-1
e [N Z0-1 Claudin—4 FEik A%, P<0.01,
Pac+Pare ZH ) Pare 241 COX-2 ICAM-1 1E%, H
7Z0-1 Claudin-4 FikKE , 5 Pac HAEF ,P<
0.01, Pac + Pare 21, Pare 2 J2 Con 2022 [0] ML %5 22
SRGITE (P> 0.05,F7),

3 i #®

ARSI VIR H 2 mg/kg SRIZMEAITRELS T K
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Fig.5 The change of lung permeability index (LPI,

BALF protein/serum protein) in different groups

The Pac group (2.2 + 0.56)% was slatistically more permeable
than Con group (0.72 + 0.22)%, Pac+Pare group (0.97 + 0.21)%,
Pare group (0.77 + 0.24)% ,P < 0.01. There were no statistical
differences among Con group, Pac+Pare group and Pare group. Data

were presented asxts, (n = 4).

7.07
6.0
5.0

4.0+
"WBC

3.0 s NE
2.0

BALF cell counts (107%/L)

1.0 1

0.0

Pac+Pare Pare

Con Pae

B 6 RSt ik B 4R AE R A 2 B T 5

Fig.6 The count of WBC and NE in BALF
The total WBC was sharply increasing in Pac group, which was
dominated by NE. In other three groups, there were less cells and NE
occupied less percentage, P < 0.01. Data were presented as X +s, (n

=4). WBC: white blood cell; NE: neutrophils.
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[ B A b2t TR | 9 A R 9 fs /s AR 4T
YA, PR JAE N S S G R TESE T iR
200 110557 B ( ACIVE) XoF 7K R 200 ) 388 375 1 184 75 3 @) Pac
ZH T2 S0 S PG B i M i i e A, X
THZE AR ACM B P FE G B | H Ak 2 Bt B T BE#R
2 BN K3 s H A 43 110 308 37 1 1 5
@I Hr4s 5 Pac 41 PCO, JHE5, PO, & Sa0, %

i, 5 Con 1A B EMGI2E 25, UL A2 i
15 ACM, FE T2 TR, X = L FE bR AR e
W ACM S EMER), HAMbE S G —20m, A
=AAEILR R T Pac AN H LB E ACM
BB DRESZ 10 I B VR B T A BRI R
Yy I ) i BRI 32 B A A R YK B L AR
BRSBTS 55 [l il 96 1) S5 B B A
FELACM R CO, £ O, R EHE

Jiti 5 S T BE (CO, T O, 1E F TR H) A T il vt
J R A B 40 i A M A B S M ACML 4k 5 1 — 5
AR JEERE 22 P, R T Ml 0 6 41 1f 5 A o e 2 i
MoE3E,, BB (tight junction, TJ) SEAHER I Kz /
DA Bz 20 R iR 8 s 00 R V) £ S B R R A A
A, 7 40 P R 200 BT SR AR A VR e 4N 5
BREIK BT RS T1EE | OBl 20
MAGFEIRE EELEN, HFEEHARN
Occludin £ [1,Z0 &1 . Fl Claudin & 15 , ZO-
1. Claudin—4 J& TJ B A EE WA 5y, HF R EFF
TRAE Z R ZY 1 Bz /v Bz 5443 S i 1 34 o5 1 AF
FE R R A AR E FH 00 AR SEEG Pac 41N FH 4%
)G TI 21 Z0-1 ,Claudin-4 FRIKFEIL, 5%
4 ACM BfBEsz4t, 8B & COo, Fil 0, kL
B A A R B A — B0, B UIESE T SR A2 X
ACM #5055 52 T TJ 4 5, iX 5 Mitchell LA
SRR BN A TT A LA I 0 T A0 00 R R R R 4%
FAEHP B Wray C SF81ER Claudin—4 7 201 il
05  HUBRGE 455 X ACM A 3 1 A AR A
PERE 300, RATA R EAZEMEH T 20~
1 .Claudin—4 [ 3RIK , 520 TJ B 58884, AT 15 AR
Jiti 76 76 40 1ML 7 5 B D) BB B A, ACM i 3 PR3 /&
B 40045 %) 1 R VAR B AT 5 i 96 [
FEHR I P, 1 OB K P, e ACM R SR A
PR AR50

AR S5 o S AZ BERAIG TY 2073 363k 5 Hi
P CcoX-2 A -5k, aRmEln
COX-2 W RES 5 BRI T] Ml BIF R8T
FEAEM, 1)COX-2 BAFRINESH, LR
R R AL Rk o v ) W e o 2% 411 e o v 1
PAT=, 5 P PR A0 At R AR AR 5 | R 4 A I IV Y
TR NG | 7= A A0 M RE RN, 7 il 5 405 Hh A T
B ICAM-1 0] i RIEA B 7 2 Fh 2544
YA -3k, S50 5 ok i 5 2548 A i 2
BiF, X6 Hh A 20 A T Dy e ZE e e AR AL
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Fig.7 COX-2, ICAM-1, ZO-1, and Claudin—4 protein expression in rat lung tissue after different

treatment in each group

Immunoblotting was showing increase in COX-2, ICAM-1 and reduction in ZO-1, Claudin—4 after given one course of pacitaxel compared with

normal lung, P < 0.01. These changes were reversed by using parecoxib while parecoxib only resembled Con group. The bar—graph under the protein

strap represented corresponding band intensities, data were presented as ¥ s and corrected by GA. (n =4).

P it 227 AT 5 T 8 TR S SR AZ AT 5 A L R A R
P 4 COX=-2 mRNA ik K COX-2 7K fihy 3
1o 780, X AT R R A EE R T COX =2 %% SRAE
R T mRNA AURRETE, ARSLES Pac 2HK
SR B U] 7 222 48 P SR, HP P 200 Y2 1 i g

TV rﬁﬁﬂiﬂ@%&iﬂl e B TR 8L

b COX-2 ICAM-1 34 ﬁﬁb%aﬁ%ﬁnzﬂfﬁih
il SV IR B, EIE T 55 L@;Tmﬁﬂfﬁéﬁ COX-
2RIk, IFTIR/MURRIERNL, QFEZFAHLUR
TJ SHREWFFE R, W & B TT THAREIE S 25 (1 18
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FEMARTEL T B AR R R, AL 0 H
A COX =2 il 550 e B 5 A5 6 5 il 41 4 COX -
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P INBETE bR PCO2 . PO2 K Sa02 $323T 1F % 5 UESK
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(4, I COX =2 4100 300 0 i A ] 3 2 S8 A2 B xof
ACM By 43

BB AT AT AR RS, 51 AR S il
BRI AAE, AR & BRTIf D) BEA 2L Dlco%
Dlco/Va% MR AT 878 F AR KU, F0 I & 4E ,
PLHI ARG, (0T R85 00 R S il 5 8 38 in A
K2l FARH;EIR F Dlco% Fl Dlcos/Va% ik 5 N F
ARIRUBS AT AT RLBEAR LY, 8 284 5 A2 I8 46 W] 5 M)
fifi T, JtHAE Dlco™, Dlco B — 4 ALRR 7k B i
JE B ACM TR A bR, 2R R R 5 [ 2 1Y
ACM HJEEREFHEAL AR W] 3 B Dleo IR, FEARSZEG
o, FRATTIESE SEAZ BERE IR T Al 16 6 A0 1 R B
ACM B H R T 52 0 SRR, BRI
J& COX=2 M-Sy i Pk 40 i 2 5 14 S E I g, H:
R S PR A A R AT S T SR AZ B SR By T > K
ACM #i45 ,

AR BT SR ACM YR M1
FAJG W8I B ) Z AT IRIR, Sy
FRNEAHE  H i KA A BRI Ik, ARLK N
LR AL T — o iy B B B AT A
COX=2 4MHIF| LLIgE2 ACM #4455 , (BAT 5 1 PR — 35
AR AL MR A UM IR S AN PR TR
£ (COX=2 J 5-LOX BUE #0771 ) vl 9 42 ieyr 5|
EE A 2 HETOE T 005 & A AR YT 52 IS
Jiti 5 A3 BRI I 2 LA 5 X3 7 H A 2R Y i 451475
M2 E DR . Bati LBERR 551 & W) 2tk
it 453 0 (- i A R A, 5 R A I COX -2
UM,

LTI COX-2 THi 5 H = A T 257k
A5G, COX =2 il 1) m 558 25 D A1 5% A2 B i 24 30
G, BT I UBE . IR IR RS R COX -2
AR ML AR RAE R, AT s i A K R R 22
B EAE R Z2 R i TS B BRI, AR 56 5K
EREERA DT COX-2 IRYT H Al S 4F 1 bt e

RRT 3 520 IRATAHFFEIESE T COX =2 #H
FIBRAMTTIEEVE T, 38 PTUs e S5AZ B A B Ak 7
SRR ACM #5145, MHE RAETITECS COX-2
TR N T ZE 4RI T B AR

SE K.
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