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Prevention of calcification in bovine pericardial bioprosthesis
— pretreatment with surfactants -

Jae Ho Ahn, M.D.*, Jae Jin Han, M.D.*, Sung Soo Park, M.D. **

Background: Bovine pericardial bioprosthesis treated with glutaraldehyde (GA) is one of the
most popular prosthetic materials, but late calcific degeneration after implantation is a
problem that remains unsolved. For the purpose of mitigating the calcific degeneration, we
added MgCl, into the 0.625% GA solution to compete with calcium for binding to the free
aldehyde from GA and pretreated with the surfactants like sodium dodecyl sulfate (SDS) and
Triton X-100 before GA fixation for preventing the phospholipid infiltration into the
pericardial tissue, the first step of the calcific degeneration. Material and Method: 40
square-shaped pieces of bovine pericardia were fixed in 0.625% GA solution with 4g/L
MgCl, 6H20 as a control group (group 1). 40 pieces pretreated with 1% SDS were also
fixed in the same GA solution (group 2) and other 40 pieces pretreated with 1% Triton
X-100 were prepared with the same method (group 3). After 1 month of fixation these were
implanted into the belly of 40 Sprague-Dawley subdermally and extracted 1 month, 2 months,
3 months and 6 months after implantation. With atomic absorption spectrophotometry we
measured the deposited calcium amount. Result: 1 month after implantation we could not
find any differences between the three groups, but by the 2nd month calcium deposition was
0.921£0.121 mg/g in group 1, 0.4810.037 mg/g in group 2 and 1.369+0.200 mg/g in
group 3. By the 3rd month it was 0.786+0.080 mg/g in group 1, 0.584=0.054 mg/g in
group 2 and 1.139%0.188 mg/g in group 3, and on the 6th month 1.623+0.601 mg/g in
group 1,0.5010.043 mg/g in group 2 and 1.625=+0.382 mg/g in group 3, with statistical
significance in group 2(p<0.05). Conclusion: Pretreatment with SDS showed meaningful
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calcium mitigation effects on subcutaneously implanted bovine pericardium in the rat models
but the neutral type surfactant, Triton X-100, had no positive mitigation effect in this

experiment.
(Korean J Thorac Cardiovasc Surg 1998;31:560-6)
Key word : 1. Glutaraldehyde
2. Surfactant
3. Heterograft
4, Calcification
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Table 1. Deposited calcium(mg/g) in bovine pericardia after
subcutaneous implantation in rat model

2 month

groupl 0285+0018 0921+O 121 O786+0 080 1623+0 601

group2 0.2831+0.018 0.481+0.037 0.584 =0.054 0.501£0.043
group3 0.340%+0.048 1.369+0.200 1.139*0.188 1.625£0.382

p<0.05

The group 1 as a control shows steadily increasing calcium
deposition. In group 2(pretreated with Sodium Dodecyl Sulfate)
the calcification was much mitigated from the 2nd month and
maintained those effects for a long time compared to the
control, but in group 3(pretreated with Triton X-100) the
mitigation of calcification was not observed in this experiment.

o] wranyl acetate2} lead citrate®] ©]% AL Ayt
Hitachi 600 AA-87 & o]43te]™? 22 A
o fAldelMe]  AaEAE GAE A A
wAsty M3t ARE AA dEs $¥ A=

W} 25,

5. &AIAeE|
ZEe +A &9 AT A4 AR mygow ¥
T+ BeEAR BN, 4 2 7H FAE Aol

repeated ANOVA ¥ post-hoc test(Turkey test)® 7353}
p<0.05% rigle ALz ZHFdt

1. #89 d¥

4omtele] A B ste] LAlGHE o]4] ¥, 1 A
N, 3 AY F 6 Nde] ARslGE o 10 vl A o 01*4
He AEsle e A% A3 Table 19 294t 2 1
7H‘é Aol 1 0285%0.018 mg/g, 2 T 0.283+0.018 mg/g,
3 T 034010.048 mg/go # Al T Zhell 593t Ao]r} Gl
2,2 /HE AllE 1 7 092170.121 mg/g, 2 7 048110037
mg/g, 3 T 136910200 mg/gl 2 2 F-oA p<0.05 F+FOoF
o3 e A2k @b AT Qo 1 F94 3 7 7
o= EAA Ao)7t ¢tk 3 AL Aol 1 o] 0.786%
0.080 mg/g, 2 7 0.5840.054 mg/g, 3 T 1.139£0.188 mg/g

2 B gled A 7] FAA FoAdE i, vk
6 MY A B2 Ax} | F 1.62310.601 mglg, 2 oso1+

0.043 mg/g, 3 T 1.62510.382 mg/g2 2 p<0.052] 547}
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IFig. 1. As mentioned on table 1 calcium deposition was
‘ihcreased with elapsing time in control (group 1) and Triton
'X-100 treated group (group 3). To the contrary Sodium
Dodecyl Sulfate treated group(group 2) showed much
mitigated calcification.

Fig. 2. Electronphotomicrograph of control rat pericardium.
Fibroblast having intact cell organelles are observed.
Longitudinal and cross sectioned collagen bundles are

observed. Note :' P — fibroblast, collagen fibers — », »
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Fig. 3. Electronphotomicrograph of rat pericardium in Group
I (6th month). Numerous calcium deposits around collagen
bundles, like an island, are observed.( % )
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Fig. 4. Electronphotomicrograph of rat pericardium in Group
I (6th month). Numerous calcium deposits around collagen
bundles, like an island, are observed.( % )
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Fig. 5. Electronphotomicrograph of rat pericardium in Group
ll6th month).  Lots of calcium deposit around collagen
bundles, like an island, are observed( * ). The calcium
deposit is mild than those of Group | and Ill.
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