CH=QIXI 2008:41:550-562 Oo& MO

O|F &% MO QU CHHD O|AMI} AlGOIA FUTO! A E2L
YO BT 47 SNEO| FKYL

Study on Effective Decellularization Technique for Xenograft Cardiac Valve, Arterial
Wall and Pericardium; Optimization of Decellularization

Chun Soo Park, M.D.*, Yong-Jin Kim, M.D., Ph.D.*, Si-Chan Sung, M.D., Ph.D**, Ji Eun Park*,
Sun-Young Choi*, Woong-Han Kim, M.D., Ph.D.*, Kyung-Hwan Kim, M.D., Ph.D.*

Background: We attempted to reproduce a previously reported method that is known to be effective for decellulari-
zation, and we sought to find the optimal condition for decellularization by introducing some modificationsto this
method. Material and Method: Porcine semilunar valves, arterial walls and pericardium were processed for decellu-
larization with using a variety of combinations and concentrations of decellularizing agents under different conditions
of temperature, osmolarity and incubation time. The degree of decellularization and the preservation of the ex-
tracellular matrix wereevaluated by staining with hematoxylin and eosin and with alpha-Gal and DAPI in some of
the decellularized tissues. Result: Decellularization was achieved in the specimens that were treated with sodium
deoxycholate, sodium dodesyl sulfate, Triton X-100 and sodium dodesyl sulfate with Triton X-100 as single-step
methods, and this was also achieved in the specimens that were treated with hypotonic solution — Triton X-100
— sodium dodesyl sulfate, sodium deoxycholate — hypotonic solution — sodium dodesyl sulfate, and hypotonic
solution sodium dodesyl sulfate as multi-step methods. Conclusion: Considering the number and the amount of the
chemicals that were used, the incubation time and the degree of damage to the extracellular matrix, a single-step
method with sodium dodesyl sulfate and Triton X-100 and a multi-step method with hypotonic solution followed by
sodium dodesyl sulfate were both relatively optimal methods for decellularization in this study.

(Korean J Thorac Cardiovasc Surg 2008;41:550-562)
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Fig. 1. Control specimens show
distinct nuclei on whole area. All
tissues are stained with hematox-
ylin and eosin. LM x400. (A)
Aortic valve. (B) Pulmonary arterial
wall.
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Fig. 2. 0.25% SDS in PBS for 24 hours at 4°C and wash for 12 hours. All tissues are stained with hematoxylin and eosin. LM x400.

(A) Pulmonary valve. (B) Aortic valve.
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Fig. 3. 0.25% Triton X-100+0.25% SDS in hypotonic solution for
24 hours at 4°C — PBS washing for 12 hours at 4°C. All ftis-
sues are stained with hematoxylin and eosin. LM x400. (A) Aortic
valve. (B) Pulmonary valve. (C) Pulmonary wall. (D) porcine peri-
cardium. (E) bovine pericardium.
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Fig. 4. Multi-step method based on hypotonic solution and SDS with different concentrations. All tissues are stained with hematoxylin and
eosin. LM x400. (A~D) Hypotonic solution for 8 hours — 0.25% SDS in hypotonic solution for 12 hours — isotonic solution for 8 hours
at 4°C. (A) aortic valve. (B) pulmonary valve. (C) pulmonary wall. (D) aortic wall. (E, F) Hypotonic solution for 8 hours — 0.1% SDS in
hypotonic solution for 16 hours —> isotonic solution for 8 hours at 4°C. (E) aortic valve. (F) pulmonary valve. (G~1) Hypotonic solution
for 10 hours — 0.2% SDS in hypotonic solution for 12 hours — isotonic solution for 8 hours 4°C. (G) aortic valve. (H) pulmonary valve.
(I) pericardium. (J~L) Hypotonic solution for 10 hours — 0.1% SDS in hypotonic solution for 18 hours — isotonic solution for 8 hours
at 4°C. (J) aortic valve. (K) pulmonary valve. (L) pericardium.
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Sh(reproducible) B-A|E3}LE o] F7] $JsiA+E SDS L=
02% oI, A4 shxddoll w2 12417 o] &
Fojof & Aoz AZFE G o] & nigo R 4°CollA] A
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(3) Hypotonic solution — Triton — X-100 SDS: 4°C 3}
73ell A ARA Shg&Holl 8AIZF Heldk ¥ 0.25% Triton
X-10001] 847+ ulekal 5] 0.1% SDS7} 43¢l f-Hol 124]
7+ Ael F A4 kgl 8A17F AEljt AjdellA o
g gl Al ggatelA] GAl 37 & o] Fo] Firk
(Fig. 6).

(4) Hypotonic solution — SDS — DOA: 4¢3} =5
Fhrbol| 2] EA| 237} o] Fo] F o}, o] flol= ghA|ES}
7} o] Fo] AR ESkrh(Fig. 7).
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Fig. 5. Multi-step method based on hypotonic solution and 0.25% SDS. All tissues are stained with hematoxylin and eosin. LM x400. (A
~E) Hypotonic solution for 8 hours at 4°C — 0.25% SDS in hypotonic solution for 16 hours — isotonic solution for 8 hours at 4°C.
(A) aortic valve. (B) pulmonary valve. (C) pulmonary wall. (D) porcine pericardium. (E) bovine pericardium. (F~J) Hypotonic solution for 6
hours at 4°C — 0.25% SDS in hypotonic solution for 16 hours — isotonic solution for 8 hours at 4°C. (F) aortic valve. (G) pulmonary
valve. (H) pulmonary wall. (I) porcine pericardium. (J) bovine pericardium. (K~O) Hypotonic solution for 6 hours at 4°C — 0.25% SDS in
hypotonic solution for 16 hours — isotonic solution for 2 hours at 4°C. (K) aortic valve. (L) pulmonary valve. (M) pulmonary wall. (N) por-

cine pericardium. (O) bovine pericardium.
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Fig. 6. Hypotonic solution for 8 hours at 4°C — 0.25% Triton X-100 +PBS at 4°C for 12 hours — 0.1% SDS in hypotonic solution for
12 hours — isotonic solution for 8 hours at 4°C. All tissues are stained with hematoxylin and eosin. LM x400. (A) aortic valve. (B) pul-

monary valve.
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Fig. 7. Hypotonic solution for 10 hours — 0.1% SDS in hypotonic solution for 12 hours — 0.25% DOA in PBS for 12 hours at 4°C —
PBS for 12 hours. All tissues are stained with hematoxylin and eosin. LM x400. (A) aortic valve. (B) pulmonary valve. (C) pulmonary wall.

(D) pericardium.
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Fig. 8. Multi-step method based on DOA, hypotonic solution and SDS.All tissues are stained with hematoxylin and eosin. LM x400. (A~B)
0.5% DOA in PBS for 6hours at 4°C — hypotonic solution for 8 hours — 0.25% SDS in hypotonic solution for 8 hours — isotonic sol-
ution for 8 hours. (A) aortic valve. (B) pulmonary valve. (C~E) 0.5% DOA in PBS for 6 h at 4°C — hypotonic solution for 8 hours —
0.1% SDS in hypotonic solution for 12 hours — isotonic solution for 8 hours at 4°C. (C) aortic valve. (D) pulmonary valve. (E) pulmonary

wall.
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