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=Abstract=
Lung Preservation Study for Above 20 Hours of
LPDG Solution in Canine Lung Allotransplantation

Chang Kwon Park, M.D. * Kun Young Kwon, M.D. **, Young Sun Yoo, MD.*

Background. Limited ischemic tolerance of the lung has remained one of the factors that
limits the expansion of pulmonary transplantation as a treatment for end-stage pulmonary
disease. 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. In this study, we examined the efficacy of LPDG solution in lung
preservation longer than 20 hours by comparison with modified Euro-Collins solution.

Methods. Thirty-four adult mongrel dogs were divided into two groups. Donor lungs were
flushed with LPDG solution(n=9) or modified Euro-Collins(MEC) solution(n=8) and stored for
24 hours at 10T. All donor lungs were perfused through the pulmonary arteries with
solutions containing prostaglandin El and verapamil. Left canine lung allotransplantations
wereperformed. Assessment(hemodynamic indices and arterial blood gas analysis) of left
implanted lung was made by occluding the right pulmonary artery for ten minutes using
pulmonary artery Cuff. Assessment was repeated at the interval of 30 minutes, one hour, and
two hours later after reperfusion and then chest X-ray, computed tomogram and lung
perfusion scan were obtained. In survival dogs follow-up studies were done with assessment
with chest X-ray, computed tomogram of the chest and lung perfusion scan on 7th day
postoperatively. After preservation above 20 hours, pathological examinations for ultrastructural
findings on right lung were performed in each group.

Results. With respect to arterial oxygen tension, LPDG group was superior to MEC but
there was no statistical significance for 2 hours after reperfusion. Mean pulmonary artery
pressure was less increased(p<{0.05) and cardiac output higher(p<0.05) than MEC group
until 2 hours after reperfusion. After 2 hours of reperfusion, both groups showed transplanted
lung function deteriorated gradually. Perfusion scan of the transplanted lung in LPDG group
showed better perfusion rate in immediate post-reperfusion, 3 days and 7 days later
respectively but there was no statistical significance and corelation with PaO, and computed
tomographic views. In scanning electron microscopy of pulmonary artery after preservation,

et o] shdjel §oke)shebaal
* Department of Thoracic and Cardiovascular Surgery, Dong-San Medical Center, Keimyung University
oA g o abest el
** Department of Pathology, Dong-San Medical Center, Keimyung University
o) el 199505 FAS B BaabAel Toln o] Foi AL,
b el aAE 1996 3k el dhetal Mg FA e oA Tt RIS
wgeel s o7dl ad 39l ARl o7d 6 254l
Aol Azt - A (700-712) HFHAA T FAVE 194 Aoty FRAAERAL Tel. 053) 250-7342, 7344, Fax. (053) 250-7370

~ 949 -

AlHoistn [1P: 114.71.5.214 | Accessed 2016/03/14 17:31(KST)



A2l
1997:30:949-60

LPDG group relatively shows less irregular protrusion of the inner surface of endothelial cell

of poulmonary artery than MEC group.

Conclusions. We concluded that LPDG solution can offer safe lung preservation above 20
hours with adequate immunosuppressive therapy and prevention of the infection.

(Korean J Thorac Cardiovasc Surg 1997;30:949-60)

Kew word: 1. Lung transplantation
2. Organ preservation
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Table 1. Compositions of the Preservation Solutions

LPDG MEC
Na 155 mMol/L 10 mMol/L
K 3.5 mMol/L 108  mMol/L
Cl 102 mMol/L 14 mMol/L
Mg 1.4 mMol/L 4 mMol/L
PO, 33 mMol/L 57.5 mMol/L
Sulphate(SO4) 2  mMol/L 4 mMol/L
Glucose 10 g/L o327 g/L
Dextran 40 20 g/L 0
pH 7.4 7.3
Osmolarity 345 mOsm/L 340 mOsm/L

* LPDG:Low Potassium Dextran Glucose solution
MEC:Modified Euro-Collins solution
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Table 2. Characteristics of Experiment according to Solutions

AE-2] 2
1997;30:949-60

Soluti Body weight(D/R) Flushing time Flushing pressure Ischemic time
clution Kg+SE min. + SE mmHg * SE hrs + SE
LPDG 19+1.3/20£0.8 4+0.8 17£2.1 214205
MEC 214+1.3/23+0.8 4+0.4 18+ 1.6 2102
Table 3. Data of Hemodynamics with PaQ, and PaCQO; according to Solution after PA cuff
Period
ene uti Control Immediate I hour 2 hour 3 day 7 day
solution
LPDG MEC LPDG MEC |LPDG MEC |{LPDG MEC |LPDG MEC |LPDG MEC
parameters
MPAP(mmHg) 1612 17+23 [24+34 30134 |25+538 36+X48 [28+£33 29£22(33%+42 34+47 37236 40%03
CO(L/min) 53%07 44+06 [24%02 22%203(24%£02 20%0.1 [23+0.1 1.81£0.1{2+02 19%0.1 |16%02 16101

PVR(dyne.s.cm °)

221%24 203%12.2|447£57 376169 (384556 374156 |363+t31 406+45/ 600208 6151226 |735=231 658=205

PaO,(mmHg)

209+20.4 213+£7.5 |102=18 117+25|160%35 115+21 {17439 137+29|142+t38 119+27 [87x11 117=28

PaCOx(mmHg) 28F5 2515 [31=24 3226 |31+3

35427 |29+2 34+29 35135 35t19 |44%3 3811

Toto] 3ule|7t AMgE Gl on 1789 #HE dSdo)e
S AgslRn sl LppGEYY m9E RuA 9
AF2-3} 1 I FF 2 7 modified Buro-Collins(MEC) &85 A}
L3t 7} gellsich slaFolell= k% X FolA PGEIS A
7heke] ojAlw o] )58 Folial dhoivh AEE A7 A
%o LPDG M FojAdat 48740l 247 19213 Ket
20708 KgolX MECT2 21113 Kg# 23+0.8 Kgx s 4]
A i 87 g AFE A A8
A|ZHe LPDGFH MECEFA zh2b 41084, 4104%0]|3L
SF& 17=2.1 mmHg, 18% 1.6 mmHge]™ Ze]i. 3 3
& 747} 21105417k} 21102417224 oF S-aflof
li‘& ‘ﬁéiﬂa 3 g th(Table 2).
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Fig. 1. Post-reperfusion PaO, changes in both groups after
PA cuff(Fi02-0.5)
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Fig. 2. Post-reperfusion PaQ, changes in both groups after
PA cufftFi02=0.5)
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Fig. 3. Post-reperfusion mean PA pressure changes in
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Table 4. Roentgenographic Grading Score in Transplanted
Lung by CT

period post-reperfusion
solution 3 hours 3 days 7 days
LPDG(score) 302 2+0.7 3
MEC(score) 1+0.5 1+0.5 2+1
—&— LPDG 1
—A— M E-CJ
1000 -
e 900
s} -
§ 800
g 700 -
°
600
500
400 -
Immediate 1hr 2hr 3day 7day

Post-reperfusion period

Fig. 5. Post-reperfusion PVR changes in both groups afte
PA cuff
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Fig. 6. Changes in ®™Tc lung perfusion scan in trans-
planted lung
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Fig. 7. Changes in extent of opacity in computed
tomogram in transplanted lung.

Fig. 8. Appearance of 3 hours postreperfusion chest
computed tomogrm in LPDG.
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10. Perfusion rate at 3 hours, 3 days and 11
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