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Curcumin Attenuates Lung Oxidative Injury Induced by One Lung Ventilation in Rabbits

LI Hui-ting', LIN Wen-qian'*, TAN Hong-ying', CAO Long-hui', LI Jin?, ZENG Wei-an'
(1.Department of Anesthesiology, State Key Laboratory of Oncology in Southern China// Cancer Center, Sun Yat-sen University,
Guangzhou 510060, China; 2. School of Pharmaceutical Sciences, Sun Yat-Sen University, Guangzhou 510000, China)

Abstract: [Objective] To investigate the effect of curcumin on lung injury induced by one-lung ventilation (OLV) in rabbits.
[ Methods ] Twelve New Zealand white rabbits were randomly allocated into two groups: OLV group (group I ,n =6), and OLV+
curcumin group (group Il ,n = 6). Rabbits in group I were given 1% sodium carboxymethylcellulose as placebo, while rabbits in
group Il were received curcumin 40 mg/kg which dissolved in 1% sodium carboxymethylcellulose via gastric tube for seven
consecutive days before the operation. All rabbits in two groups were tracheostomized and inserted a ID 3.5 mm trachea tube into the
right bronchus to establish one lung ventilation. The rabbits were mechanically ventilated using the volume-control mode (V12 ml/
kg, RR40 bpm, I: E =1 : 2 )afier imitating the thoracic surgery. Firstly, they were received two-lung ventilation for 30 min, then
one-lung ventilation for 3h, and finally return to two-lung ventilation for 30 min. Blood gases and airway pressure were monitored and
the oxygenation (Pa0,/Fi0,) was calculated before and after the ventilation, respectively. At the end of ventilation, the rabbits were
killed and two lungs tissue were sampled respectively for HE stain to assess lung injury degree and get lung damage score. Lungs were
excised and bronchoalveolar lavage fluid (BALF) were collected for measurement of protein concentration and neutrophil counts. The
contents of nitric oxide (NO), malondialdehyde (MDA), and superoxide dismutase (SOD) in the lung tissue were measured.
[Results] The oxygenation of rabbits in group Il was significantly higher(P < 0.05), and the right and left lung damage score, BALF
protein concentration and neutrophil counts in group Il were significantly lower (P < 0.05), as compared with group I . The content of
MDA and NO in both sides of lung tissue in group Il were lower than those in group I (P < 0.05), the activity of SOD in group Il was

significantly higher than that in group I (P < 0.05). In each group, the lung damage score, protein concentration in BALF, neutrophil
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counts and the contents of NO and MDA of the left (non-ventilated) lung were all higher than those of the right (ventilated) lung (P <

0.05), and the activity of SOD in the left lung was lower than that in the right lung (P < 0.05). [Conclusion] OLV can cause lung

oxidative injury in rabbits and the degree of injury in the non-ventilated lung is more serious than that in the ventilated lung. Curcumin

pretreatment attenuates OLV induced oxidative injury in rabbits.

Key words: curcumin; mechanical ventilation ; one-lung ventilation; lung injury; respitatory distress syndrome; rabbit; animal

Bt E AR H N T AR, W5
R IR B i 3 AT 5 | A il 2H 2 ST IR R R A S
IO, S EUEHR A (R HAE AT B A A A SC 25 W)
IR SR ENIE 5 S oY C a3 K7/E ik it
WH—FR R O ER, WF5E R B BA B T4
e HLR BT I, EAE R RO 5 1 il
ZFYEALTY, e R B AP 3 5 S 04 i A 7, R R
DR I B B 1 VAR IR R S R i 4 4
PUAAABEE P, 32 m AL 2L BE Ty IF ) R 1k
MR AR A SO DR A A, (HE A
ok 2 D A L e =I5 473 v IS 41
ABFFERSAUIE RIT M T AR S Gl B, A A
e AR | WU 475 (9 R JBE B A, R AR 2%
PR T2 25T WO I i e, il R B 6
il S A PR S

1 #MArE 7 *

.1 & #

L1l E3sh M Boom  {@EEE s g tE v 22
FA 12 H il R 3 S ge e At (VAT IE
32k SCXK ( 5)20080020) , 4 Jit & (2.52 + 0.18)
kg, ZWIREHL A 2 T (BRL i iE <4 ) R T (B fii
WAL R, 4l 6 1,

1.1.2 E&&4&  YIFRHL HX-200 (8404 %
BHEARAR), 254 it 5% (6240B/C, B HE
AR, 06T (BECKMAN 2], A5
DUT30), & .0 Hl (Eppendorf 23 7] , 5 5424) , 7K
e (TR BRA ] RS DK-600A ) , 41
A5 48 (QIAGEN A A], 35 Tissuelyser 11 )

1.13 AR A  LHEWWH Sigma-Aldrich 24
A}, 20% S hr 30 AT e (5 2= 2 L v N ] i
5 0007B) . % L5 228 1 .SOD NO K& MDA il &
AN TR @AY TR (5505
4 20100722,20100722,20100720,20100720) .
1.2 XWHE

[J SUN Yat-sen Univ(Med Sci),2011,32(6):735-740]

1.2.1 A% WASYTLRE 7d HFHHES
B2y, BRREMA 1R, ARG TEERE 40
mg/kg (AT 2 mL 1% R A4 Z801) A
[ BERALZE T 25 FUOW BGR) (2 mL 1% $R H 4T 4
RN . T LR34 M B2 80 Bk 20% 0
5 mL/kg RS, VA REE 2E
(ID:3.5 mm) 247 F 3 ETA MBSl <, e
A 0 s ok A SR 4 s ik ot AR 1L A3 B A A
SERE KR R A S ERIK L 10 mL-
kg -h~t 9 R RS T LR MK R, TR 0.05
mg/ kg ML BT i 202 B AR R AIUAR S5 5 v 322 252 s
IR SR 124 28 (ROE- 5 R TR ) o R
10 min T4 43447 M BN J5 FEERALMGE S,
SSEE N Fi0,0.9, 15 12 ml/kg, PRI AR
40 min™,1:E=1:2 &N 1 L/min, M5
XU, 30 min(BASHAL  HAUEFERE
SAEN) ARG BB 3 h, FEXUE 30 min,
[F] B PR I HELEM 2 5 ~ 6 A Ia)FF— /N1 2= g e
NLE 7 il 22 8 2 B 450 35 S il 20 2 IS0
Ko PSP A S 3 h e 455 v I = R
Pk P B NP OB ) FE45 I HLARE A,
SLEIAETE L, SRR U AR AE Bl

1.2.2 AmIBARZARA G B 3 ) T RN <
(0 h) AL G245 HCAT (4 h) Jl 5 kot A i <43
Fritf A G 464001, Pa0,/Fi0,) . AFESNY) ), 37
R RS B Wi 22 A i, o3 BIAT 22 A S A il
WHEYE, 10 mL 5 °C A HER K B IiEYE 3 IR, B
[l A5 1 () HE VR W AUZ TE R 20 A 1 98, 1 503 xg
B0 15 min, T BRI T 1 mL A2 BEERK
o R R B QYL A P MR A AR B
AH 525 B L 2% T i i 00 B VR R 43 il B
22 A2 1.0 em BFZIZUE A 40 ¢/L ZRH
B 2, F RO IS Y] R HE Yt s
RS R B T4y, A3 A A7 i 24
1.0 em 44U F-80 CYKA o FH T J5 2221 3 s
NO .SOD Fll MDA 42,



5 6 1 2k A 2T R S B i S A A 737

1.2.3 ARG ReHE 0.1 g MdlgUmA
0.9 mL PBS ZZ /i (pH = 7.4) , 1E VKIS R A5
LR N 10% Ml 21519, 745 xg, B0 10 min J5
B 35 100 58 A9 3% H NO, MDA 198, I B BOE
MYV A B KT 12 9 TR 19%2)
T SOD WY& it JIrA BRAE 2™ 4% 44 i
A UL HEA T
1.2.4 MisGFES WS G IR 4
5 AT A A D« it ek i ) S A e it 6 7 I
R 20 R 5 4R AR ) O MUE 0 R
U 1Ay, R AR 2 4y, RO 3 ) W L
MU 4 4y 9K IE Bty B YR WEE 10 A
LA, 10 IRPFA3 3448, LA RE AL bR AR 1 B {EAE
Sz R B AT A
1.3 Zrithbig

BT A BIE S LB + AR e 2 (x +5) Rom R
JH1SPSS 13.0 A AT S o P AR S AEAS ¢ 46
5 T8 L 7 A R ARG B8 N 2 S L P <
0.05 AEFAGIFE L,

2 % X

2.1 —fEAER

YRR A S T T, AT A
PRSPy R BT & ARHT pH . 3h kA7 R 3h ik —
AUk e R IR AR 19 25 S RG22 5L,
22 SEEIEHLEE

PR A IREEAR AT L S22 22 5,
Jiti38 < 3 h S5 44 IR Tl ACHT (P < 0.05) 5 R4
Z g, A AR5 A A F5 28 > 300 mmHg, B i
T L HERR(P<0.05;38 1),

®1 FMARAGREBMLE

Table 1 Comparison of oxygenation index between the

two groups (x +s,mmHg)
n 0h 4h
Group | 6 423 £ 92 239 + 32V
Group Il 6 461 + 65 301 =27V
P 0.460 0.007

Compared to 0 h, 1)P < 0.05; Compared to Group I ,2)P < 0.05
Group I : one-lung ventilation (OLV); Group Il : OLV + curcumin
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Fig.1 Comparison of BALF protein concentration
between the two groups

Compared to left lung,1)P < 0.05; Compared to Group 1,2)P <
0.05.x+s,n=06.
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Fig.2 Comparison of neutrophil counts between the
two groups

Compared to left lung,1)P < 0.05; Compared to Group 1,2)P <
0.05. x+s,n=06.
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Group | :one-lung ventilation (OLV) ;Group Il ; OLV + curcumin. A the left (non-ventilated) lung tissue of group I , x 400; B the right

ventilated ) lung tissue of group I , x 400; C. the left (non-ventilated ) lung tissue of group Il , x 400; D: the right (ventilated )lung tissue of group
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Fig.5 Comparison of NO content between the two groups
Compared to left lung, 1)P < 0.05; Compared to Group 1,2)P <
0.05.x+s,n=06.
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Fig.6 Comparison of MDA content between the two groups
Compared to left lung, 1)P < 0.05; Compared to Group 1,2)P <
0.05.x+s, n=06.
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Fig.7 Comparison of activity of SOD between the two
groups
Compared to left lung, 1)P < 0.05; Compared to Group 1,2)P <
0.05. T£5,n=6.
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