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Improvement of rat model of orthotopic left lung transplantation
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( Department of Anesthesiology, Shanghai Chest Hospital, Shanghai Jiaotong University, Shanghai 200030, China)

[Abstract] Objective To improve the cuff-like vessel anastomosis technique-based rat model of lung transplantation, and
establish a simple and stable rat model of orthotopic left lung transplantation. Methods Based on preliminary experiments,
improvement was made from cuff-like vessel anastomosis technique-based rat model of lung transplantation on the following
aspects: lungs were extracted from donors through median sternotomy, and were perfused through cut at the cone of the
pulmonary artery with low pressure; blood vessel clamps were used to fix the rear part of pipe; micro left auricular clamps were
used to clamp lung hilum instead of removing “sick lung” to complete tallies; respiratory tract management was enhanced. The
new model was evaluated by successful rate of operation, time of operation, transplanted lung function and pathological
changes.

rate of 80% . The time of donor lung perfusion-harvest, donor lung vessel anastomosis and recipient vessel anastomosis was

Results Ten consecutive rat models of orthotopic left lung transplantation were completed, with the successful

(12+2) min, (18 +3) min and (31 +3) min, respectively. The oxygenation index 15 min after reperfusion was
significantly higher than that 30 min after single lung ventilation ( P <0.05). The typical pathological changes of ischemia-
reperfusion injury were confirmed by pathological examinations 2 h after reperfusion.  Conclusion  The improved rat
model of orthotopic left lung transplantation has been successfully established, which is simple and effective.
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PR B AR ; 34 PR T HES O SCXK( 7+) 2008 -
0016, ¥ B4 Pl iE 528 SYXK( J7)2008 - 0043,
1.1.2 {UESEFAERA BEAIRLSE . 65 2R /N3h Yy
MET & TR ELER( LEETFHRERSR
FBRAFFARSM ) ,SXP - BRI B4R B8 ( £
EEIT Ry A R A E ) , HX200 3 ¥ R 4L (R
WEZH A RAF ), MPA2000 % 8 4 Bt F 1Y
(FEBERRMEAEYRNLEARAAE),18C(HEE
1.3 mm) . 16G(EH#% 1.7 mm) \14G(E4% 2.3 mm) .
4G(ER 0.7 mm) BB EEEH (FMBHEETSH
WARAT) . 50 mg/mL UM TR 12 500 U/2 mL,
FLER SAARAE 1 T

1.2 FE

1.2.1 #EFR XKEKEREER,BEEAES
FIHE M 0.2 mg, 25 FRBEE (JEE W ESF 100 mg/kg
KL ) MEMLEE T X8 L, JHMILEWIT,
A 14C BEEHISINEE, B2 G BRI HILRE
[, HRE 10 mL/kg, FFR AR 70 K/ min, B 5
S W 1:2, |k A S S #E (fraction of inspired oxygen,
Fi0,) 21% ., BEHIEF O, AT E#KESFER
1 000 U/kg, BYFFRRAL, M B EF IO, LR 3 8
IR, U1 BR B9 B S5 2R 58 O B, BN Bt 3 K (B
B —/OEAISC EF, ERAHNEES
(50 mLI EHFIIEBHERET IR L) ,BLEK
FE20 em,FHEA4 C 10 U/nl. FEAEHRBRE
200mL(E 1), IFAELHRHERR, EEMAR
BEeEETetH M NERRER, TRSKMH
BRRETRASLE  REFBERES.

1 #@§FARPERTOTHGEE
Fig1 Perfusion of lung through a median sternotomy during opera-
tion of donor

1.2.2 HEEELE BREOHAR, BARER
4 CH RS KRB FRIGEESF LT, REMAE
HEUKE , FRR—RER LELERNESRS
HWG, URBLAMFEET A BEMIT(E2),
TIOREHERB T AR A LRHK E0RE

Filr sl ok 3 B , 22 B 7 Bk i B F 40 250 5 S BT, i 3 Bk
BEMAAMSI R TEE, A EFEZRERL
M3 -0 ZKREILEEW, AERFRKRE. BF
BBk B & Bk F1 X REEE, 4 FIWAM T 186G,
16G.16G ik E BN HE . B8 i MHERKRIEA
BEAR A= LEE, K 2.5 mm; B AFR
KK om ETER. APREEEERE,FH
e, UBIEENER ARAIEEREME,ET
. EEN ERAERGMERREEERHE
EEE(E3) RBEEXTKEEE AEMETH
Bk mE N EE Kb A RIS RE K 0
MANEEEEESNRE L, FANESBEHE R,
S5-0#2ZSMEEETHE EME L, AETE,
SEEEFEFBREIIE,S -0 2R B S EE THE
E. TREEE, Nk O EALSBRER, WE
Fizibk O A Rk d R EEEEG Y.

2 HREEMHER
Fig 2 Donor lung after harvest

B3 THGENEXEEEEES
Fig3 Fixation of rear part of pipe by blood vessel clamp

1.2.3 ZEFR REFERAME, 246 EEHE
BREFNEEE ZEEEFRAERE, U 10 mL-
kg ' -h U EEBKEERAERE. SEDHF
AR F A, B <E 10 mL/kg, IR ZR 70 X/ min,
BREFSL 1:2,Fi0,40% . AFSKIFEEEA
UCEEHIIEE ERLREFNEE, B
MPA2000 ZEAMIDRMNEZERFIERME. A
FERTRFEBNSHE KFNMHEER, EIT
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SPGB R KO S BOML B 2 R BR AT BT —
AO L EBREERE, TR KPR Rk,
Bt E T HE MO0 By, kKR g R4,
BRI R EENZRIBR Y XEAZRT,
WRBIEKS -0 2L B EEEEE. BEA—
RS-0 22 WESILME . R &L R
XRERHTEEUS -0 ZEXFWEIPG, T LR
SEMEN -/ O ARERREBERIXSETBY,
EAXSREEE BREEANKRHIIREE. &
W& 0 EEERE,E R (L) AR IT L
B BRI R e A B E SR RO G, B
K (ES), AEFSKREE,#LEL2EKE
MAMRE. BEMETIRE RELRL.BIEX
M. ARHESESE, EHFFRILE S, 457 %
B A ARG E NS (20 mg/kg) o

B4 EOEHHESEENT
Fig 4 Blockage of lung hilum by left auricular clamp

BHS5 BMARBEENBEN
Fig 5 Transplanted lung after anastomosis and reperfusion

1.2.4 HREREMHEREN SHNTRZEREE
AERT . BLAE < 30 min FESAR I 15 min B R
A S bk, 77 1 P R ARSI B(E A

BE =KL ESE/FO,), BHEMBEE2LE
RIERE,H 173 AR 4% ZRHFEEE 2 d,
HE 368, FREBHE T WEREE R,
1.3 SGiirsEnsk

KA SPSS 18. 0 A #HATH 241 1T B H R
UzxsZm, KBRABBERZEFZ4H;P <0.05 %
HEZRAASRITFEE L

2 5 R

2.1 WsLE

BB b Bk it K R i R AL B A 5 4], At
AR 3 5, BEF AR 2 4, 2 FIERHFAR KK
JER BRI 4 50 Ay i EE U R SR 22 5 | A K e A % A B
mEEEFREHE, 1 GIBHEFARR BEEAZHE
AR OEEAEARS S, & EEHHITF B0 ES
T ERFIBWAT; 5 2 IBEFRRUER AE
EMSHEARARAE, REMERIR, ZhRE 2%
KIMFET, BRI 2 RRRAFIFET 36 h 7
48 h, RF24h i BRBEMREREF(EG6),

BHe6 XERMBEAR24hEH
Fig 6 X-ray of chest 24 h after lung transplantation in rat

2.2 ERZE

IE AL R B B S i K B A B IR AL 4 10 4
Pt 23R AR [F1 0 (12 +2) min, #6558 B2 B
B /] (25 +4) min, &SP EE R E 24 (18 +3 ) min, )
BEEN (31 £3)min, FARRI S 4, HINEK 80% ;
K2 B, 5350 i v Bk S R B B K WD & D H L
FEAE AT . A E < 30 min M AE T FEEE 15 min
A K ML A A 18 B A 421 £26.347 =17 7
407 £21 , A FEED 15 min 5HHHE R 30 min B
mESERLBEERARITFEX(P<0.05), &
HREEE2 h G, EFEBMET WA LB HENA
LRI REHEAIEF , B B 8 B BBk , B ¥ iz o9
ALK B S 4 e (R R G M AT O )
MAGEBH(ET) FERERERF S R -
FEERGRFIE.
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A ERFHSA x200; B. BHEIHASR x200; C. BHEMAR %400,
7T AEFERETHEAAETERE HERE
Fig 7 Morphological observations of lung tissues under light microscopy HE staining
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EFfBEELENREHNE, REEENZRS)
' ERFITE RS A4 U B TR H A 3h
YRR, KRR ZEANZRSY, AR/ W
B GF 5 TRAEMRI, EHIFREEZKAKR N
BAE VB BRAE B T HR E 5% 19 BASMRH LB A S
ggAMAED Bl FFREEKAARREFE TR
B HBOZFHER, H Reis 5" 78 4 255k 19 2
ER o TERRBENFARIOAR, 6K R 2 EE
BBRATH-BPRE BTRFAEREE, 5%
FHEERBNFIIR. MM TFARERY, W
AR R B A5 R S A B BOMRHRE

EARLRNEEH &I B, AT b KR
FA16G(ERE 1.7 mm) EE Mz iR A 18G(ER
L3 mm)EE , UREBHITHEM R RE,
MASIEREATH BBHEGHE" . 5HMmFE
FRFE , RATE L IE P10 K SR R, &
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BIEDE P RO I AR, 45 AT 30 bk 5 5 40
HTMEE, ARREEEN KN, RIMKXAA
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KB FRAMES B AR BIEE & 0 [ T 585 B A
FEAR P RIAR G IR 8 5 R AR SRR S, RITRHA
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W%, 55 RIR%, HESE,FEkEA, M
TR, HIARER 12 h, 5 THERE BB ER.
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[SEIFEZLHKFE, R EEARFT ARG K65 FR
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e fR B X Bt 5 O TAE B OL T, B 4 4k A ke
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