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Mechanism of Lung Inflammatory Injury Induced by One-lung Ventilation and Effects of
Curcumin in a Rabbit Model of Thoracic Surgery
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(Department of Anesthesiology, State Key Laboratory of Oncology of South China// Sun Yat-sen University Cancer Center,
Guangzhou 510060, China)

Abstract: [ Objective] To investigate the effect and mechanism of curcumin on lung inflammatory injury induced by one-lung
ventilation (OLV) in a rabbit model of thoracic surgery. [ Methods] Twelve New Zealand rabbits weighing 2.0~2.5 kg were randomly
allocated into two groups (n = 6 each): OLV+placebo group (group 1) received 10% dimethyl sulfoxide (DMSO) as placebo and
OLV+curcumin group (group 2) received curcumin 40 mg/kg which dissolved in 10% DMSO by intraperitoneal injection. After seven
consecutive days of pretreatment, the animals were received orotracheal intubation and the model of OLV-induced lung injury in
thoracic surgery was established. Then two groups were received mechanical ventilation (VT = 12 mL/kg, RR =40 bpm, I E=1.2,
Fi0, = 0.6). After two lung ventilation (TLV) for 30 min, they received OLV for 3 h, and then turned to TLV for 30 min. Monitoring
blood pressure, heart rate and peak inspiratory pressure of animals in two groups continuously, and collecting arterial blood samples to
calculate the PaO,/FiO, ratio (P/F ratio) before (TO) and after (T4) mechanical ventilation, respectively. At the end of the
experiment, the animals were killed and abronchoalveolar lavage was performed in the right lung lobes for the concentration of MPO
and neutrophil counts. The left lobes were collected for HE stain to observe pathological morphological changes and get lung injury
score. Then the concentration of IL-8, IL-10, IL-1B, TNF-a, and MIP-1 (macrophage inflammatory protein-1) in two lungs were
quantified using enzyme-linked immunosorbent assay (ELISA). Furthermore, the levels of nuclear factor kappa B (NF-kB), myeloid

differentiation factor 88 (MyD88) and Toll-like receptor 2 (TLR2) were analyzed by immunohistochemistry. [ Results] The P/F ratio
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in group 2 was significantly higher than that in group 1 at T4 (P < 0.05). Compared with group 1, the concentration of MPO and
neutrophil counts in BALF, lung injury score, the contents of 1L-8, IL-13, TNF-a, and MIP-1 in group 2 were significantly lower (P
< 0.05), the level of IL-10 in group 2 was significantly higher (P < 0.05). In group 1, compared with the right (ventilated) lung,
MPO concentration in BALF, neutrophil counts, lung injury score and the contents of IL-8, IL-18, TNF-a, and MIP-1 in the left
(nonventilated) lung were significantly higher (P < 0.05), and the contents of IL-10 in the left lung were lower (P < 0.05). The
expression of NF-kB, MyD88, and TLR2 in the group 2 were much lower than those in the group 1 (P < 0.05). [Conclusion]
Curcumin pretreatment attenuates inflammatory injury induced by one lung ventilation of rabbits in thoracic surgery, and the anti-
inflammatory effect of curcumin is possibly related to the inhibition of TLR2, MyD88, and NF-«B.
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Table 1 Comparison of levels of MPO, numbers of neutrophils in BALF and injury scores between the two groups

(n=6,x%s)
Index Group 1 Group 2 F P
MPO/U/L 159 +£0.9 7.4 +0.7Y 0.861 0.000
Neutrocytes/ (x10°/L) 103 £ 1.0 6.1 1.1V 0.151 0.000
Lung leisure/scores 7.4 +0.9 4.7 +0.4" 7.789 0.000
Compared to group 1,1)P < 0.05
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Fig.1 Comparison of (A) PaO, and (B) P/F ratio at two representative time points between the two groups
(x+s,n=06)
Compared to Ty within the same group, 1)P < 0.05; Compared to group 1 at the same time point, 2)P < 0.05. Group 1: OLV+placebo; Group 2:

OLV + curcumin. PaO, = arterial partial pressure of oxygen; P/F = Pa0,/Fi0O,; FiO, = fraction of inspired oxygen.
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Table 2 Comparison of levels of IL-8, IL-10, IL-1f, TNF-«, and MIP-1 in lung homogenate between the two groups

(n=6,x%s)
Group 1 Group 2

Index

left lung right lung left lung right lung
1L-8/(ng/L) 145 + 8 112 + 10V 92 + 6% 75 + 42
IL-10/(ng/mL) 101 + 11 139 + 8" 189 + 16 274 + 201
IL-1B/(pg/mL) 884 + 68 597 + 14V 457 £ 217 334 £ 21
TNF-a(ng/L) 194 + 21 160 + 8 135 + 7 123 + 132
MIP-1/(ng/L) 31136 242 + 9V 180 + 14% 153 + 62

Group 1 ; OLV+placebo; Group 2 ; OLV+curcumin. Compared to left lung, 1)P<0.05; Compared to group 1,2)P<0.05
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Fig.2 Pathematology comparison of lung tissue between the two groups
Group 1 ; OLV+placebo; Group 2 ; OLV+curcumin. A lung tissue of group 1, x100; B lung tissue of group 2, x100; C: lung tissue
of group 1, x400; D lung tissue of group 2, x400
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Fig.3 Immunohistochemistry staining of NF-kB, MyD88, and TLR2 of the two groups
Group 1: OLV+placebo; Group 2: OLV+curcumin; x 400. A: group 1 with high MOD value for NF-«B level; B: group 2 with lower
MOD value for NF-kB level; C: group 1 with high MOD value for MyD88 level; D: group 2 with lower MOD value for MyD88 level ; E: group 1 with
high MOD value for TLR2 level; F: group 2 with lower MOD value for TLR2 level.
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