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The effect of transbronchial gene transfer of human interleukin-10 gene to donor lung
ischemia-reperfusion injury in the rat’s lung transplantation
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[Abstract] Objective:To investigate the effect of transtracheal transfering the adenovirus-mediated human interleukin 10 (hIL-10)
gene on lung ischemia-reperfusion injury (IRI),and postiransplant lung function in SD rat lungs. Methods: Thirty-six male SD rats
were divided into 3 groups randomly:blank control group,empty vector-control group and gene transfer group. The donors of three
groups received 0.5 ml of normal saline,5x10° PFU of Ad-5 or 5x10° PFU of Ad-5-hIL-10,respectively. After 24 h of in vivo
transfection , lungs were harvested and stored in low-potassium dextran solution (LPDG) at 4°C for 18 h. Then the left lung orthotopic
transplantation was performed. After 4 h of reperfusion,arterial blood gas analysis and wet-to-dry (W/D) weight ratios were
determined , superoxide dismutase (SOD) activity,malondialdehyde (MDA) contents and myeloperoxidase (MPO) activity were
detected. Tumor necrosis factor-a (TNF-a) and interferon-y (IFN-y) were measured in graft tissue by ELISA. Besides,hlIl-10 was
detected by immunohistochemistry. Graft pathohistological changes were examined under a light microscope. Results: Empty vector
and blank control groups showed a significant lung ischemia-reperfusion injury (IRI),while gene transfer group’s lung IRI reduced
significantly. The lung tissue edema,interstitial inflammation and exudation in gene transfer group were obviously reduced. Expression
of hIL-10 gene was obviously incrdased when detected by immunohistochemistry (IHC). Partial pressure of oxygen (PaQ,) levels in
the gene transfer group were higher than in empty vector and blank vector groups (P < 0.01),respectively. W/D ratios were reduced
in hIL-10 lungs (P < 0.05) compared with the other groups. MDA contents and MPO activity were reduced in tissue of the gene
transfer group(P < 0.01). But the activity of SOD was increased significantly (P < 0.01). TNF-a and IFN-y were reduced in tissue of

the gene transfer group (P < 0.01) measured by ELISA. Conclusion; Transtracheal adenovirus mediated gene transfection of hIL-10
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can obviously lighten IRI after lung transplantation and improve early lung function effectively after lung transplantation.

[Key words] human interleukin 10;lung transplantation ; reperfusion injury; gene transfection
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hIL-10 detection by immunohistochemical localization in recipient lung graft tissue after transplantation(x100)
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Table 1  Effect Of hIL-10 gene transfection on posttransplant lung function after 4 hours reperfusion period
(X £5,n=6)
205 PO,(mmHg) PCO,(mmHg) W/D
HEEERKZH (A 4H) 79.00 £ 10.80 26.20 + 4.19 7.13 £ 0.92
25 1 BUALL (B 41) 65.70 = 8.30 25.70 + 3.40 7.34 £ 0.75
AR (CH) 112.00 + 6.50" 24.50 + 4.04 5.59 + 0.28 "

5 AR, P < 0.05;5 B4 L#L, P < 0.05,

%2 BG4 h BHEMALH MDA SOD MPO 2 ENELER
Table 2 Activity analysis of MDA,SOD and MPO in posttransplant lungs after 4 hours of reperfusion

(X +5,n=6)

205 MDA (nmol/mgprot ) SOD (U/mgprot ) MPO(U/gprot)
AEPRERKZH (A 2H) 1.63 + 0.10 3.35 £0.17 10.92 + 0.89
2 A (B 4) 1.75 £ 0.24 2.99 +0.18 9.02 + 0.53
BRI (C ) 0.89 + 0.11°* 11.30 = 0.86° * 6.26 + 0.81* *

5 AR, P < 0.05;5 B 4 H#K, P < 0.05,



-330- [z PN

5 33 &5 3 1
20134F3 A

24 FBHJE 4 h BHAMELE P TNF-o IFN-y £l
R ik

C ZHHER 4 21 p TNF-o TFN-vy 75 2 4504 3 3L
KA N2 BRI kb, AR EGIFE X
(#£3),
25 MG 4h AL HE 3 & m38 2 R bk

M HE 4L A5 LT DU 1, A 4180 B 4
s/ T T A i ] I v 4 200 A R PR
S IR, Bt B K P, By i v 5 B S il v BE
KA BEK BB . 5 A ZHA1 B 41 A, C 20 i
YLV 3R 9 i A0 IR, A B K5 I A 0si 2>, s B
BUB IR (K 2) .

*3 BHEE 4h BEMHALH TNF-o, IFN-y SENELER
Table 3 Activity analysis of TNF-a and IFN-v in posttransplant lungs after 4 hours of reperfusion

(X +5,n=6)
205 TNF-a(ng/gprot) IFN-y(ng/gprot)
HEEERKZH (A 4H) 19.06 + 1.92 16.82 £ 2.07
75 FERIRZH (B 4H) 19.23 + 1.67 19.89 £ 1.77
LR (C ) 7.65 + 0.29** 10.19 + 2.95**

5 A4, P<0.05;5 B 4 Lb#,'P < 0.05,
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Figure 2 HE staining and pathological analysis of posttransplant lungs after 4 hours of reperfusion(x100)
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