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MZE: BE 4837 o 7nAChR #3h Al *F B AF F 4k K R A M A AL sk B3 254 (/R) 948 P 4FE R &
EhH, AiE RRMRRZAEFHERLA R FAKRRKAMSHAR, FBESD K ALY A 34 BT
AR (A2 ), AR LKL EG /R (B ) 42 a 7nAChR L #h A 42 (CH ), RS BEEZ4h
J& TLBT A5 A 11 5 min, M & 30 ko R 5 E (PaO,) & 3k e = A AL o & (PaCO, ) ; M & A5+ il A 20 4R I8 /
FEEWE (W/D); KA ELISA M HHFPIFEIRALEF o« (TNF-a) fe@@EAN%6 (IL-6) & F,
ZEER 5 A4LMER, B 20 PaO, T, PaCO, 7t &, MR W/D A3, TNF-a & IL-6 2&75 (P <0.05), £5F
Hyit$ &L, 5 BAkE, C4 PO, bt ML W/D T, TNF-a & IL-6 28Kk (P <0.05), £2FA%
3 E L PaCO, ME LR BUEF Rt EL (P >0.05), %518 o 7nAChR #3h F) 5F K R A5 HL S do B3 72
B AR RPAER, ek &SRB a, ZAERIRI TR S AR A £,
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Protective effect of a7nAChR against lung ischemia-reperfusion injury
after transplantation in rats*

Zheng-wei Zhao, Hai-qiang Wang, Xun-liang Yin, Zhi-pei Zhang, Xiao-fei Li, Yong-an Zhou
(Department of Thoracic Surgery, Tangdu Hospital, Medical University of the Air Force,
Xi'an, Shaanxi 710038, China)

Abstract: Objective To investigate the protective effect and possible mechanism of a7nAChR agonist (PNU
282987) on lung ischemia-reperfusion injury (IRI) by establishing rat allogeneic orthotopic left lung transplantation
model. Methods The modified three-cuff anastomotic technique was used to establish the model of rat allogeneic orthotopic
left lung transplantation. Healthy Sprague-Dawley male rats were randomly divided into 3 groups: sham operation group
(group A), normal saline-treated IRI group (group B) and a7nAChR-treated group (group C). After the reperfusion for
4 h, the right pulmonary hilum was blocked for 5 min. The functions of the graft were checked by PaO, and PaCO,.
Then the transplanted lung tissues were collected to measure the wet/dry ratio and the content of TNF-a and IL-6 by
ELISA. Results Compared with the group A, PaO, decreased, while PaCO,, the wet/dry ratio and the content of TNF-o and
IL-6 increased in the group B (P < 0.05). Compared with the group B, PaO, increased, simultaneously, the wet/dry ratio and
the content of TNF-a and IL-6 decreased in the group C (P < 0.05); however, there was no statistical difference in PaCO,
between the two groups (P > 0.05). Conclusions a7nAChR agonist has protective effect on lung IRI after transplantation in
rats and can improve lung functions by inhibiting inflammation.
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5 28 &

BEE a5 B A U B SE E AN AR, i
FEAR G BB AT RS BT A 8 BRI GE, ik
TN IR A AR = B, B2 H
i, ARG A EZ I RE, HR ™
F) I i e S R AL R BRI FFEE R 44 (ischemia and
reperfusion, /R ), CRES RN RE T F R A 5L
T E R T BRI AR AR VR — B
DASRAR 2 A A U T 5T i . A SCiikdE, 1/
R P JEAE SV AT LA 8% o TnAChR sl
(PNU 282987 ) il ™o 7S S 508 2ok 52 fi [] Aoy S 4
BUZEM R R SR, 4R o TnACKR B K R
JifiFe AR /R AR VE T B L

1 RS

A
MR 3 22 R AE SD KR40 K, R 200 ~
250 g, HEBPUZER KFSLmshy b igft, Hir 32
HAE Rz R, fit 2R A iR 22 N i 20 ¢
PNU 282987 1 ( 3€[ ) Tocris A F], MREIRFER T
o (TNF-a ) FIEAEMIAER 6 (1L-6) 50 &0 H X
DA TR BRA A

1.2 FHik

121 o BEiERE SD KRFHL A 3 4, A
HRBEARRZEE 12 h, AEEK, A 4UARTFARACS H):
ZAH K A TR SRR FA, A7 i A1 P
WA B A AR K HER VR 4H (16 H) : %
HATLENBIR IR, B LI 5 32 RN I T G S A
BHER K ERL PNU 282987, C 4H°A PNU 282987 4bHizH
(16 H)  ZA KRBT A, AN S
ZAKIE ST PNU 282987 2.4 mg/kg”,

1.1

122 AR A ]S B Bl R o B A
R SRR R B =B ) A AR ST [ Rh SRR KRR

FERH A AT AT

123 A oA BAERLIN S RO P 4 b,
BELUT A AT 5 min, S0E00h K il A5 <47 -

124 ##AWw/DnE B 13 HSFRE,
BroR-F ARG E (W) ; BEE & A 60°CKER T, 72h
JEERA AT E (D), 155 WD,

125 AHMAL TNF-a A IL-6 4T ET B
FE ARV A BEER K PRTEEVE . BRI T20, DA A
EARNEREIATT, v T USSR, 4C,

3 500 r/min 55 A B0 15 min B 3. R A ELISA
R G0 A 42 TNF- o M2 IL-6 [ 33k 1
1.3 #FitZEH%E

K SPSS 20.0 Ge it 4 A TR s i . TR
VOB FHIIRC + brifE2E (xxs) Fom, ZPMREARKRL
(1 LR o8 A AL ORI B R 30 22508, ™
Wi HL AR ] LSD— K36 . P <0.05 N2 S A Geit2¢ i .

R

#4Efh PaO,. PaCO, & W/D ttig

5 A48, B4l PaO, FFE. PaCO, FHi, Milidl
ZLW/D(ETHE 5 5 BALE:, CH41W Pao, T . ili
HAE WD H FFE, Z3B8HESGI#E X (P <0.05),
W3k 1.
22 MHEALR TNF-o & IL-6 §EELE

5 AA K, BARAM TNF-o M IL-6 5 i
FhEr s 5 BAIES, C AN TNF- o f IL-6 i
TR, ZRAGIEE L (P<0.05), W32,
23 BAKRMALANKFEZETN

A AT ZE AT, I N TCH Bt B 4l
A LA RE S R IR I &, AT I A R AR . C
AT LRI, (25 B Al HAs, M gsiafR
IHEbfee 8, WRH AL

2

2.1

&1 4 Pa0O,. PaCO, . W/D tb8  (X+s)
2151 Pa0,/mmHg PaCO,/mmHg W/D
AY 105.75£12.09  15.75+4.62 4.08 £1.06
B4 7425+ 11.84"  27.00+£4.04"  6.98+126"
cdl 91.38 £10.50°  22.75+2.67  5.14+1.30"
F{H 15.050 17.290 11.742
P1A 0.000 0.000 0.000

e 1) 5 AHK, P<0.05; 2) 5 B4HE, P<0.05

K2 BHEMTTNF-a K IL-6 82tbE (wgl, x+s)
215 TNF- o IL-6

A4 98.38 + 13.04 60.38 + 14.54
B4 150.25 + 24.42" 98.63 + 15.03"
CH 126.75 + 14.77" 77.75 +17.52°
F{H 16.445 11.828

PIE 0.000 0.000

W 1) 5 A4, P<0.05; 2) 5B4HE, P<0.05
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/R B A55 4T3 58 2 Bt A AL AR 5 3 L 58 56 fifp e () M AL, 1/
R #4405 o] S 80U R RS A (R DO RERR RS, W] 2 ok
WA, JEH A B AR T T e KR A
T B, TREGFIEES VR 5405 2 il A% A 450+
FETRNE . R, MIBHEARS R UR $i
ERZAMHE T2 50 RAEBR G e, UR i FEEE
FEAE M 2H 2 P A P R RN P9 R i, Ril— &
GIANA -, Hod TNF- o K 11L-6 /K3, HAe it
HAif it . BE . RIE . WEMRAERE RN 1Y)
KA, 5T 2N ERANAE . bR A0S 40
ROEE ARG, DO mAgE MR, SIS EHS
AR (R AR P AR

RDHONAEMREY, TEARNELE—FPRE
i BP A 66 B B 2R 38 B ( cholinergic anti inflammatory
pathway, CAP ), B 23 1 28 & it 28 S HG8 5T 2, TE A
HHRERGZ B EAERES SHRER, 5%
M2 — e E B

o 7TnAChR BR7EIZIE R FEZ/EN, ©la TH
BB 2 BERRBRZ A, S 54 o 7 RSB AKT ]
VEEFEIE, JZam T . . Rk,
RS R G, SR TA RarrmEtE, K500
A B R RS B TN, AR REL, %
% o 7nAChR G A LURHEBLR . PLM T brfb. 2
M A A A 4 RYEF ™", L o 7TnAChR 2 IR B fE
PEBU AR B 5 RAE N 22 (8] G, R T b 2257 3|
IS BN SRR LA, FE RS A T 418
F3 I A1 i S 17 ) a7n AChR 101l 9 i 20 A I 1 R
T A HEARE i S RE SR AR 2 DR, R IS
a7nAChR 7 L[] 422 B AL A4 48 J5 VR 1 TNF- o J¢

(HE x200)

IL-6 A& o, #Em A P BT 2R

ARSI 388 38 52 ] R S AR BRZE Bt RS AR IR 6140
(ISR, 5T o TnAChR B8 7% R BRRS AR 1/
R B & HA Gy Ve S T RedIL . 3l & R 25
% BEBIF ST 2 B0 o TnAChR 38 30 71 kb B 26 v Y PaO,
T BtiZH 2 W/D BN B[R B TNF- o S IL-6 /9 5
SRR, FLATREMIVEFIMLEIA o TnACKR 8710 LA
WL CAP 3R AR FEARAG B A J5 AR N TNF- o« 12 11-6 119
ik, MR VR 2R b RS AR, RAEA
J IR D BE RS IR A J5 KRR Bt K i, A W/D fEL,
T CE RSB G D fE . X —45 R $E7R o 7TnAChR
WSt R 7 B AL AR S5 1 UR 45405 B — e il
FHE.
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