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Celluiar Viability of Cryopreserved Porcine Valve According to
Warm Ischemic Time
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Byung Chul Chang, M.D. Ph.D.*, Chong Chul Park, Ph.D.**, Su Hwal, Ph.D.**
Bum Koo Cho, M.D. Ph.D.*

Background: Valve replacement using cryopreserved valved homograft is increasing because
of resistance of infection and excellent hemodynamics. The viability of fibroblast which is
related with warm ischemic time affects the durability of implanted cryopreserved valved
homograft. We evaluated how long the warm ischemic time is acceptable by examining the
viability of cells depending upon warm ischemic time. Material and Method: 1. Retrieval of
tissues; Thirty-two slaughted porcine heart and lung enblocs were stored at refrigerator(4 ~
8C) for various time period(Warm Ischemic Time), and the heart was dissected and stored
in Hartman solution at 4°C for 24 hours(Cold Ischemic Time) as the simulation of retrieval
and dissection of human heart. The hearts were assigned to groups A(2 hours), B(12 hours),
C(24 hours), D(36 hours) depending on warm ischemic time. 2. Sterilization; The valved
homografts were sterilized in the RPMI 1640 solution with antibiotics. 3. Freezing and
Storage; The homografts were freezed by computerized freezer, stored 7 days at liquid
nitrogen tank, and thawed. 4. Evaluation of the viability; The viability was evaluated by
Triphan blue test after warm ischemic time, after cold ischemic time and after thawing. 5.
Analysis; The viability of fibroblast was analysed by pearson correlation test of SAS
program. Result: 1. The viability between after cold ischemic time and after thawing was
not different(p=0.619) for the adequacy of sterilization, freezing and thawing. 2. The viability
which was evaluated after warm ischemic time, cold ischemic time and thawing, and the
various warm ischemic times are strongly correlated as R is -0.857, -0.673 and -0.549
respectively. The viability of tricuspid valve is well related with the viability of aortic valve.
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Conclusion: 1. The longer the warm ischemic time, the lesser the viability of fibroblast. The
viability of fibroblast after cryopreservation was decreased less 60% if the warm ischemic
time was over 12 hours. 2. The method of cryopreservation is acceptable for maintaining the
viability of fibroblast, and the viability of tricuspid valve may be the indicator of the
viability of aortic valve. 3. However, the study for the optimal viability which is necessary
to the durabiltiy of implanted valved homograft is needed.

(Korean Thorac Cardiovasc Surg 2001;34:305-10)
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Fig. 1. Study Design
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Fig. 2. Viability of aortic valve related with warm ischemic
time.

o Al olF YFREL e Wy YFARPMI
1540 medium, 10% fetal bovine serum, 10% Dimethylsulfoxide)
3} A UE3F ¥ Programmed Computer Freezer(fceCube
1810, Sy-Lab, Purkersdorf, Austria)g |83} -100T7Hx] +§
A7 & AAHAB(MVE, Cryogenics, Minneapolis, MI,
Usayel gol 1747k 2SO 159 £ oA AY)
©] 40T<] warm bathol4] *3] ¥ Dimethylsulfoxide(DMSO)
o AEXEAE ] 3 #AH R AR Y
i AP gete] A EAEAel ME Aol lEA]l Polr
7] 3l A Eete] MEAEEE 7 dAne SAsg ok
Axe) AYEEL v wher EA3Gch dggs
Eagle’s minimum essential medium(Eagle’s MEM, Gibco BRL,
Grand Island, NY, USA)°l 0.5% type II collagenase(350
units/mg solid, Sigma, St. Louis, MO, USA)E g2 £lo) 3
7CoA 587 D7HEoet. Ws) A Z(endothelial layer)i= cell
scraper® F-E®A| FolA el 2L 7F9R A A8
% PBS solution{phosphate buffered saling) 25 AA3}A} =
2ol 27+& thA] 0.5% type 1T collagenase”} 5131+ Eagle’s
MEM ©f ¥ 37°Cel| A 3047} shaking incubatoroll 4] <3}
A} o] 7-& t}A] Eagle’'s MEMO 2 3]A8}T 300 pm o2 5
2+ 44 FYsigleh. #5528 ohAl 1000 rpmolA] 57
AAFe 3} Eagle's MEMSE 3|43} t}. Trypan blue
solution(Gibco BRL, Grand Island, NY, USA) 0.4% 50 15 A
x50 plo] Arlsbd ME 55 mlF 2X105 oA 106
A7} =k Trypan blued] F4HA ke AES] £E
HematocytometerS- ©]-4-3}¢] Z3ldv|yox Aatste] <l
st AfolAlEe] NEAYEAL A AE ol E4
H AE}A] X3 Ax 5 AE AR sl AAAE
TE FEZ sl MEgR BN SARHL SAS
progame ARSIl AL Aol ] HEAEET 3P4

ki
£t viability

Table 1. Viability of aortic valve related with warm ischemic
time

warm ischemic

i Viability(%)(Mean + $D)
AQ hrs) 92.1+29 785+84 729+142
B(12 hrs.) 849+72 4811161 504+22.7
C(24 hrs) 5704109  48.4+68 440+59
D(36 hrs.) 559+8.4 437468 45.6+6.0

Table 2. Correlation warm ischemia time with viability after
WIT, CIT and Thawing.

 Viability R P

after WIT -0.857 0.0001
after CIT -0.673 0.0001
after Thawing -0.54 0.0001

WIT, warm ischemic time; CIT, cold ischemic time

ZF}+2] #A= One-way analysis of variance(ANOVA)E A&
st AR ARAAE B7] 93l Pearson correlation
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Fig. 3. Viability before and after cryopreservation processing.
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Fig. 4. Relation between the viability of aortic valve and the
viability of tricuspid valve.
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