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Mitigation of Calcification of Heterograft Tissue
Jae Ho Ahn, M.D.*, Se Yong Choi, M.D.*, Sun Kyung Min, M.D.*, Tachee Won, M.D.*

Background: With the development of cardiac surgical technique, we need more prosthetic materials for repairing
the intra- and extracardiac defects. Although bovine pericardial bioprosthesis treated with glutaraldehyde (GA)
solution is one of the most popular materials, it has a drawback of later calcific degeneration. The purpose of this
study is to investigate the effectiveness of several materials and methods in reducing the calcific degeneration of
bovine pericardium. Material and Method: Forty square-shaped pieces of bovine pericardia were fixed in 0.625%
GA solution with 4 g/L MgCl, - 6H,0 as a control group (group 1). Other 40 pieces pre-treated with 1% SDS
{(group 2) and 40 pieces post-treated with 8% glutamate (group 3) and 2% chitosan (group 4) were also fixed in
the same GA solution. Other 40 pieces pre-treated with 1% SDS and posttreated with 8% glutamate and 40
pieces post-treated with 2% chitosan were aiso fixed in the same GA solution (group 5, 6). The pericardial pieces
were implanted into the belly of 40 Fisher 344 rats subdermally and were extracted 1 month, 2 months, 3
months, and 6 months after the implantation. With an atomic absorption spectrophotometry, we measured the
calcium amount deposited and examined the tissue with microscope. Result: The calcium deposition in 1 month
was less in group 2, 5, 6 than that in group 1 (p<0.05). It was most prominent in group 5 (p<C0.01). This
finding continued in 2 month. In 3 month, the calcium deposition was less in group 3 and 4 as well as group 2,
5, and 6 than in group 1. In 6 month, the calcium deposition in group 2, 3, 4, 5, and 6 was less than that in
group 1 and the difference was more than that of 1, 2, and 6 month. The microscopic calcium deposition was
also less in group 2 and 5. Calcium deposition developed in the whole layer of pericardium, beginning with the
surrounding the collagen fiber and progressing inwardly. Conclusion: Pre-treatment with SDS, post-treatment with
glutamate or chitosan, and SDS pre-treatment and post-treatment with glutamate or chitosan were effective in
reducing the calcium deposition in bovine pericardium. Moreover, the combined method of SDS pre-treatment and
glutamate post-treatment was more effective than other methods.

(Korean J Thorac Cardiovasc Surg 2004;37:307-312)
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Fig. 1. Electromicroscopic finding (x10,200) of normal bovine
pericardium. Fibroblast shows intact cellular organelles (large arrow
head) and longitudinal and cross sectioned collagen bundles are
also observed (small arrow head).
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Fig. 2. Calcium depositions in control group after 1 month.
Several calcium deposits (arrow head) around the collagen bun-
dles are observed (X 10,200).

Fig. 3. Calcium deposition in group 1 after 6 months. Heavily
deposited calcium islets (arrow head) are scattered in whole
electromicroscopic field evenly (> 10,200).
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Fig. 4. Measured calcium amount in bovine pericardium. Calcium
deposition is increased with elapsing time in control group
{group 1). On the contrary pretreated (group 2) and posttreated
(group 3, 4) groups show ameliorated calcification with elapsing
time, and combined treatement groups (group 5, 6) show much
mitigating calcification tendency.

Table 1. Measured calcium amount (mg/g) in bovine pericar-
dium

Months

Groups ! 2 3 6
1 2.07+£0.17 3.58+046 5481+0.78 6.08+0.95
2 1.46+0.74 0.99+0.79 249+099 2.00+1.33
3 2471044 347041 4261069 3.95+1.34
4 235+0.71 3501060 3.34+1.04 3.66+1.17
5 082049 1.52+065 1.024+036 1.95+0.97
6 1334095 2.60£099 292+128 3.05+1.13

g 671331095 mg/g)ollA dlzFoll uvlsl] Arkp<
0.05, Table 1, Fig. 4). I3 57ol|4 9] ZH459] ko] Y&
ol vlEl BAgH o2 FostA H A3 (p<0.01) o] &
e NEANNE ALE A Hp<0.05). 3MYollE 23
(249099 mg/g)zt 57(1.02+036 mg/g), 67-(2.92+1.28
mg/g)%ut ofel 37(4.26+0.69 mg/g)¥} 47(3.34+1.04
mg/g)oll A = tHZT(5.48+0.78 mg/g)el] ulsl Zrgel ool
2w (p<0.01) 67Loll e 72 kAol A 4 ok
Zol7b ¥ ARE HAth S 3Ll 5F0] & F
o Hl3ll Zg2] ko] AY AP (p<0.01) 67]LollE 2
T-(2.00+1.33 mg/g)+ 57(1.95+1.13 mg/g)oll 4] Z<pe] oF
o] Al HArHp<0.01).
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