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Mitigation of Calcification in Bovine Pericardial Bioprosthesis after
Amino Acids Posttreatment

Jae Ho Ahn, M.D.*

Background: Bovine pericardium fixed in glutaraldehyde solution (GA) has been one of the most popular
surgical bioprosthesis, however, late calcific degeneration after implantation remains to be solved. To mitigate
calcific degeneration, we posttreated the bovine pericardium with amino acids after GA fixation. Material and

Method: 40 small pieces of bovine pericardia were

fixed in 0.625% GA solution with 4 g/L MgCl, 6H,O as

a control group (group 1). 40 pieces fixed in the same GA solution were postireated with 2% chitosan
solution (group 2) and the other 40 pieces posttreated with 8% glutamate (group 3). These were implanted

into the belly of forty Fisher 344 rats subdermally

and extracted at 1 month, 2 months, 3 months and 4

months after implantation. Result: With atomic absorption spectrophotometry we measured the deposited

calcium amount and the results were as follows; 2.
2.49+0.15 mglg in group 3 at 1 month after im
mg/g in group 2, 3.46+0.12 mg/g in group 3 at t
+131 mg/g in group 2 and 4.20=0.55 mglg

01£0.13 mg/g in group 1, 2.34+0.73 mg/g in group 2,
plantation, and 3.57+0.15 mg/g in group 1, 3.524:0.92
he second month. But 5.45+0.42 mg/g in group 1, 3.22
in group 3 at the 3rd month, which have statistical

significance in group 2 (p<C0.05). Finally at 4th month, 6.01+1.21 mg/g in group 1, 3.78+1.82 mg/g in

group 2, 3.92+0.92 mg/g in group 3, which also

have statistical significance (p<0.05). Conclusion: This

means posttreatment with 2% chitosan shows meaningful calcium mitigation effects after 3rd month on
subcutaneously implanted bovine pericardium in the rat models but 8% glutamate shows mitigation effect

after 4months in this experiment.

(Korean J Thorac Cardiovasc Surg 2003;36:131-135)

Key words: 1. Glutaraldehyde
2. Glutamate
3. Transplantation, heterologous
4. Calcification
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Table 1. Deposited caicium (mg/g) in bovine pericardia after
subcutaneous implantation in rat model

1 month 2 month 3 month 4 month
Group 1 2.01%x0.13 3.57x0.15 545+042 6.01xt1.21
Group 2 2.34+0.73 352+092 322+1.31 3.78+1.82
Group 3 2.49+0.15 346=+=0.12 420%+0.55 3.92+0.92
p<0.05 p<0.05

The group 1 as a control shows steadily increasing calcium
deposition. In group 2 (posttreated with chitosan) the calcification
was much mitigated after the 3rd month compared to the control,
and in group 3 (posttreated with glutamate) the mitigation of
calcification was also observed after the 3rd month in this
experiment

4) sAAz

A g 5 E mglg
FRAER #AEa, 72k o ke A
o]+= repeated ANOVA L post-hoc test (Turkey

tes) @ 73231 p<0.058 9n9s Ao R 7HFs)
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Fig. 1. As mentioned on table 1 calcium deposition were in-
creased with elapsing time in control (group 1). To the con-
trary chitosan treated group {(group2) and glutamate (group 3)
showed mitigated calcification after the 3rd month (p <0.05).

o] AuwiA 43jste] Yo 2tolE B chitosan F
A2 o 2 glutamate $H X oA BAHNOZ §o
A T AR Anrt gatEs QS st

A tH(Fig. 1).
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