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= Abstract =

24 Hours Lung Preservation Study with Low Potassium Dextran Glucose Solution

Chang Kwon Park, M.D., Won Kyun Park, M.D.*, Kun Young Kwon, M.D.**
Jin Mo Kim, M.D.***_ Suk Kil Zeon, M.D.**** and Young Sun Yoo, M.D.

Department of Thoracic and Cardiovascular Surgery, Physiology*, Pathology**, Anesthesiology*** and
Nuclear Medicine**** Dong-San Medical Center, Keimyung University

Background: The shortage of donors has become a key issue in the field of lung transplantation.
Numerous studies on safe long term preservation for lung transplantation has been performed for the
purpose of developing ideal preservation solution with extracellular type or intracellular type solutions.
We prepared modified Euro-Collins solution as intracellular type and LPDG(Low potassium dextran
glucose) solution as extracellular type solution. In this study, we examined the efficacy of LPDG solution
in 24-hour lung preservation by comparison with modified Euro-Collins solution.

Methods: Seventcen pairs of adult mongrel dogs were divided into two groups. Donor lungs were
flushed with LPDG solution(n=9) or modified Euro-Collins solution(n=8) and stored for 24 hours at 1'6°C.
All donor lungs were treated with prostaglandin E1 and verapamil in each flushing solutions. Left canine
lung allotransplantations were performed. Assessment(hemodynamic indices and arterial blood gas
analysis) of left implanted lungs was made by occluding the right pulmonary artery for ten minutes using
pulmonary artery Cuff. Assessment was performed at the interval of 30 minutes, one hour, and two
hours later after reperfusion and then chest X-ray, computed tomogram and Jung perfusion scan were
performed. In survival dogs follows-up were done with assessment with chest X-ray, computed tomogram
of the chest and lung perfusion scan for above 7 days postoperatively. After 24 hours preservation,
pathological examinations for ultrastructural findings on right lung were performed in each group.

Results: With respect to arterial blood gas analysis and hemodyanmics, LFDG group showed better
condition in PaOa, mean pulmonary artery pressure(p<0.05) and cardiac output(p<0.05) than ME-C group
until post-reperfusion 2 hours. After reperfusion 2 hours, both groups showed transplanted lung function
deteriorated step by step. Perfusion scan of the transplanted lung in LPDG group showed better perfusion
rate in immediate post-reperfusion, 3 days and 7 days later respectively bur there was no statistical
significance and corelation with PaO; and computed tomographic views.

Conclusions: We concluded that LPDG solution added with PGEl and verapamil can offer safe
24-hour lung preservation with adequate immunosuppressive therapy and prevention of the infection..

Key Words: Lung transplantation, LPDG, M-EC, Preservation solution
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Table 1. Compositions of the preservation solutions

LPDG M E-C
Na' 155 mMol/L 10 mMol/L
K’ 3.5 mMol/L 108 mMol/L
Ccl 102 mMol/L. 14 mMol/L
Mg™ 1.4 mMol/L 4 mMol/L
PO4 33 mMol/L 57.5mMol/L
Sulphate(SO47) 2 mMol/L 4 mMol/L
Glucose 10 g/L 32.7g/L
Dextran 40 20 g/L 0
pH 74 73
Osmolarity 345 mOsm/L 340 mOsm/L

*LPDG:Low Potassium Dextran Glucose solution
M E-C:Modified Euro-Collins solution



2kl 2] 591

1O w

p

& AR FERHFTENE 7hsle] AMFslod %"
A A APue LA F FEA,

B, =Hsy 9 WS welsie] 79 Sllk‘f}
ol gsto] Aol hulstic. Fsl
ool sIskI(500 UKp) S F48 Foll 6 F chEn
HelehE 4AEdes Hleto] 40 Cm olol 4
4°C #Z-FA A4 (Modified Euro-Collins®§ %-& Low
Potassium Dextran Glucose&<H)(Table )3 FJ% #
vl & stk #l3FAl PGE1(200 ug)¥ verapamil
(20 pmol/L)g #HFHoll Foislsdvt AlFFA o
ARG FARAG. ARTANL AR
AW} Aol oo Flth BFAL 24
Fsted dAFA AL HBF Foll 100%9] AALZ

Vena cava tape&

DR Alﬂ g Aejolq 7we A%
Selelm st GEA R5E Az didch A
28 Ywuze an_%om o8 galg e

Fopslne 0% shaleh

Q) H=xEArE A4 442 1Ml AeE7
oz B3 nAANAL gHA Aesh B
712] Solumedrol 500 mg& AHFsvt 7| B4R

UVITEFES 20 mKg(L 5487141 15 mlKg), &%
T 29 123, 0.9} N.O9] vl 50:509] vl&2 {3
3}31 Halothane® 0.5~ 10%ol 230 ulH 3 E7|
(Aika Ancsthetic gas machine)ol] ¢dZistgivl. AFA] o
€ 94 AREHFE Haste] FEFl AL A
et Azgs sl $FE Sl 18 gauge
N7 S Yol SuislerEAal Lule sl AR A

& aelal sk AnER Y AYRAYEE
243)7] Ystod $-Zufx] A Mol Swan-Ganz 7helle}
& Flsldleon #HAFslAg ol Hustelets A

Jsto] FEol shrzaby GG A7k 200 ml F
Azt =32 oA ollA weld ez HFA
E3 = 5 57+S B3 MFad e vhEsdt
3 9] Fo] Ak s)Fch FHE HEwe X wx
FZzHewA] shtolld 74 4w Axlsln & e
uhg ulg|s}e] Umbilical tape? Tourniquet -2 =
=l CuffZ o]&sto] Al Aol wulslict. A
%—% AMsta #HAuE sg_mz;zy; M F A
% slede] #HAH MR AR E Alsle] FHAM
Jelsl Pl dielelele A2 ARAL B3l

: Low Potassium Dextran Glucose(LPDG)-&24-& o] &3} 2447 S|RE AT 3

A Ao s
e

3 NEE AHEECREE ZHES]: 10°C =3
FAgoel AgE AsBIeld g e
AAR ¥ AEHE A4 BRoh Tkl A
sHA] E3E 7] 98l $-=H £FAd(Mediastinal lobe)
o2 A" AAUMNFEE 5-0 Proleneg o] &3}o]
FURE F¥E Bolol BB Huelo] *
g3t

Rold S3dE A7 ABFREXS =9 §

s RAE Bres T oAzt wwsis 9
stof Welz A AAE Aeteint

@ 240l OlA+E: $4 T8 g9
ARENE Aen TRLAL WA Bt
Zolsle] AAR7he] B FHRE 5.0 Prolened
olgtol A% Aol o7 AA W4 evering
mattress-2-3HS 3} HEHE A & Zulz)E
1E08 °A] 50 Proleneo.@ d&Ratslgic} vl
Adeg 7)1FAEE-E RS o ol Yol
22 9= B AAske] 40 VierylS o] &3}
of F1BA HYRAE A5EY 2o AR
Az s @ (nterupted suture)stict. o] A4
o] AWH L Eokol] 10°CY FolHe &
a7 Sstol gedel £EE 2P A
of FHUE AAEAE AL A 2xE B
A3 oAl AL Azl 44 10°C 252 §4
o =#lgict #Fa9] APFAIZA #H 5 3
ARAAE A8 Fol Gadel EAsle NES
AR FRol HAR F Zztel Tetslel
A%S AU JBRAFER FUIvES ¥
Qek7) skl Fapyslol eSS Eaich &
d 4 F7rEFe] fs #A% F e A
FAERE 2N EW cuffis sehzu
ol ZYAZ F FHEGS uhlch

(G) =% 2 FE& v FEAL ABRHAE
(oF 302%) , 147 %, 247 ol 247 Bl 5y
2 7 A (Hewlett Packard 78534C Monitor o] &)} E-ull
YrarAe A ABF 2470 FE XA
#Fod W FH AW AGFaAAE A
ol olAlmle WA VRAE, 1Y I AV
4 AEE Do AEY cwltS ol §ohol

R @A et

a

mlo m

1

P rh



4 ool At : A 109 A1 5 1996

% FAlEYE A Agsle] oAl F5E HF
7halgich slREA A @Foe] g EAsizat
A E U YA ZHe] modified Euro-Collin{3} A E.9}
o§A foiol Low Potassium Dextran Glucose(LPDG)
AFig. NEE ol Feto] ol Mg 75E B vlw
stdeh. =R ABFHe] xIAE Folm o]XH9
HE- AP FELE Soln A7 FHWEE EX o
2 7} s|3-FHoll PGE1F} verapamilS d7}8lich.
ol A= FFHEALE TEHF, £F YA, £% 1
FU7A d9F5RHAA FHEtAEY, B XA
39, Y AUV U ABFAAL 22
AAsIgE Y 3% Zddy H¥og Cefatrex 1.0
gmg uld 1£YEEY S5 dYddAx g
FEHTE 1A 7HA- | Cyclosporin 15 mg/Kg& 7+
Fodstdil &3 1Y FE]l Cyclosporine 15 mg/Kg
T AFFoAsk % DGl Aol o944
%] Solumedrol 500 mgS $ofslgrt. o|AFE 7Y
Aolle AGAA oA HeldH 4HE W)
2},

o 83 3 o

Agoll A8t FE2 T4 FEZJN Ao
A o4 FrRglo] 34ulElv} ALson] 1749
#Z% dZdo) e APt HP-FHL LPDG
fHo] FHE Hazt 9o ALy HRFoR
modified Euro-Collins(ME-C) £-<8-8 A}-8-31 #|7} 84|
gk dTFHolls g R oA PGEIF verapamil
& Hrlsto] ol4sle] 75 & FeliA &k A4
£2 A AFS LPDGFolA FoiH} 87
ol ZH7F 19+ 1.3 Kgft 20+0.8 Kgo] 3. ME-CFL
214 1.3 Kgo} 23+08 Kgaid wlm®d 2ol A &
2 B AFE Addsisich #l3FA17-e LPDG
T M-ECitoll A z}z} 4 -08%, 4+04450]3 =HH

F9H& 1742.1 mmHg, 18+1.6 mmHge]® Zoi=]<)
HAANL 24z 5405802 SUsgm, Ho]4
A7+ Z+zh 8343583} 85+2580g2H o 8o
olA Btk AFEHE By ch(Table 2).

1) SUFHIIARY

HAEY cuffE o] B3] ol H=uo) AuUF
2329 Pa0;8} PaCO; %AHS Hw 50% A3 Foll
A o] % LPDGT-S 102+17 mmHg, 31+2 mmHg
o]i ME-CZ-& 117125 mmHg, 3243 mmHgolA]
AB{F 1A Fo| LPDGE 160+35 mmHg, 31+3
mmHgo| 32 ME-C& 115:-21 mmHg, 35+3 mmHgs
A oolAdel Yge] HAMEEE P4 Hed A
TF 2A17+FellE= LPDG7F 174439 mmHg, 29+2
mmHge] 2 ME-Ce] 137:£29 mmHg, 34+3 mmHgZ
A H5 o 38 W Yol FE 3URRE
LPDGE 142438 mmHg, 35+3 mmHgo|3l ME-CS
119427 mmHg, 3542 mmHge 24 #H|7|59 74
g Holi % 7UAol= LPDG7} 87+11 mmHg,

—&—- LPDG
—4&— ME-C

T

T T ] T I
control immed lhr  2hr  3day 7day
-late Post-reperfusion period

Fig. 1. Post-reperfusion Pa0; changes in both groups after
PA cuff(Fi0,=0.5).

Table 2. Characteristics of experiment according to solutions

Solution Body weight(D/R) Flushing time Flushing pressure Excision time Implantation time
Kg+SE minutes = SE Hg+SE minutes =+ SE minutes + SE

LPDG 19+1.3/20+0.8 4+08 17+2.1 5+0.5 83+3.5

ME-C 21+1.3/23+08 4+04 18+1.6 5+0.5 85+2.5
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Fig. 3. Post-reperfusion cardiac output changes in both
groups after PA cuff. *P<0.05.
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Fig. 4. Post-reperfusion PVR changes in both groups after

PA cuff.
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Fig. 5. Changes in ®™Tc lung perfusion scan in transplanted
lung.
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Fig. 6. Appearance of 2hour postreperfusion chest com-

puted tomogram in LPDG.

Table 4. Grading score of infiltration in transplanted lung

by CT
~.. Period o Post-reperfusion
Solution 2 hours 3 days 7 days
LPDG(score) 3t02 2407 3
ME-C(score) 1+05

1+0.5 2+1

Mol 4] 7+zk 2.8 02, 23+0.7 3 30]w] ME-C &}
& 205 23405 W 1L7+1¥4 ME-C £Ho
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Fig. 7. Appearance of chest computed tomogram on third
postoperative day in LPDG.
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Fig. 8. Perfusion rate at 2 hours, 3days and 7days after
reperfusion in LPDG.
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Fig. 9. Markedly endothelial changes showing cytoplasmic swelling, papillary projection and irregular
basal lamina are present. Epithelial change of type I cell swelling is noted. In LPDG after
24-hour preservation Urany] acetate and lead citrate, < 10,200
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Fig. 10. Alveolar capillary changes showing endothelial swelling and intraluminal papillary projection is

present. Epithelial change with focal destruction of type 1 cell is seen. In ME-C after 24-hour

preservation Uranyl acetate and lead citrate, = 10,200
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Fig. 11. Pulmonary artery shows irregular protrusion and swelling of the inner surface. After 24-hour

preservation, SEM, x 2,300
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