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Calcium Mitigation in the Bovine Pericardial Tissue in the Rat
Subcutaneous Implantation model — MgCl. Effect

Jae Ho Ahn, M.D. *

Bovine pericardial bioprosthesis treated with glutaraldehyde is one of the most popular
prosthetic materials, but late calcific degeneration must be solved. According to the alleged
hypothesis of this calcification mechanism the free aldehyde groups on the surface of the
tissue treated with glutaraldehyde bind to the circulating free calcium and induce minerali-
zation. For mitigating the calcific degeneration, I added MgCl, into the 0.625% glutaralde-
hyde solution to compete with calcium for binding to free aldehyde from the glutaraldehyde.

I prepared 60 pieces of square shaped bovine pericardia and fixed in the 0.625% glutar-
aldehyde solution as control group(group 1), and the other 60 pieces in the same glutar-
aldehyde solution with 4g/L MgCl, 6H,O as the other group(group 2). After fixation for 1
month these were implanted into the bellies of 60 Sprague-Dawley rats subdermally and
extracted on 1 month, 2 months, 3 months and 6 months later. With atomic absorption spec-
tophotometry I measured the deposited calcium amount with the following results; 1 month
and 2 months after implantation I could not find any differences between two groups, but in
the 3rd month calcium was 1.738 mg/g in group 1 and 0.786 mg/g in group 2 and in the
6th month calcium had risen to 3.102 mg/g in group 1 and 1.623 mg/g in group 2, which
has statistical significance(p<0.05). This means magnesium shows meaningful calcium
mitigation effects on subcutaneously implanted bovine pericardium in the rat models.

(Korean J Thorac Cardiovasc Surg 1998;31:451-5)
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5t 3Fe m|Al 4 glom 2wl Sigma AL FE 3
A 2=9l8}e] AlgEldm 1‘#—4 Ao EX 25 Sigma AH9
AZL o) &stic) tﬂz—] 172 ¥|ZF© 2 HEPES 9459&
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Table 1. Composition of 0.625% glutaraldehyde solution

In 1L .of distilled water:

25% glutaraldehyde solution 26ml
MgCl; 6H20 4g
NaCl 49¢g
HEPES 4.76g

pH is adjusted to 7.4 with NaOH

z3le golA Fu|F $AEH 60 2748 Fob 1A 1Y
B3} (Table 1), 272 22 Yol MgCl - 6H,0 £ 4gl
Holste] nA NS Axd o $AEH 60 244 Fo} 1
A ®@sigic

3. #Ao]e TSt oA

60u}e) 8] 47 Sprague-Dawley WA(AF 4F, FA 150g
AFE Fusle] 12~15mgkg® ketamin(F ¥y, TS
7} gz FAsle mFAl &, R £2F5E e
Yoll ZAA7| 2 BR9 &g 7Foe] Zk9kr). Betadine 2%
Fe3o] & B9S2 g2 ¥ gy 53 22§ AF

Asln FFoz 935S wesle pocket & T Th,
SelA Fu)= 173 279 AR Aeadgel 15 &
ol 2 AHsle] JE9 plutaraldehyde & AAT F 47

gt =7t 4 ZE A AR 40 Y 50 prolene A5EHLE F
} steh g A3 dad YAl (cefalosporin

) Fato] HAS opystel ARSAOlA AAALE A}
Falgieh olgs A" $AFHE o] F U, i,
34 2 oY Al 2 15uke] A 292 A e73te A
25 2% k& AR A8 F9lsih
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USA)°ﬂA1 Lﬁi Ax A7) F 47 2249 FAE Aw, 2
ml Effendorf tube o] Fo} 6N HCl €% 1 ml & #7} warm
incubatorol| 4] 70C AER 712310 24 A7k oA A &3
2 ) 7}z 7okl o] £7 £ Lanthanum &H(5%
Lanthanum, 3N HCl, Sigma Co., US.A)S #7}3te EF 2
m 7t HEE RFEHF F, ZE ZF 2Gn 05%
Lanthanum, 0.6N HCD)E& o|& atomic absorption spectropho-
tometer(Perkin-Elmer, U.S.A)E ZFS AslozA £Z 7+
o] A7 e A3z A=E 7#3&2}6}3’14.
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Table 2. Deposited calcium after subcutaneously implan-
ted bovine pericardium in this experimental rat. The
group 1 as a control shows steadily increasing calcium
deposition, but in magnesium treated groupl(group 2) the
calcification is much mitigated with time elapsed.
{meanz*standard error, mg/g)

6 months

group 1 |0.321£0.014 |{0.830%0.084(1.738 +0.414(3.102 £ 1.067
group 2 |0.285+0.018 {0.921+0.121{0.786+0.080{1.623 £0.601
p-value 0.105 0.236 0.010 0.026

5. SAAE

measured ANOVA % post-hoc test® Turkey test® 01—9-3]-0“]
prismo} 2= B4 software & F3 p<0.05E n|3le A
2 7, 34 Ao

4 =

60ne] o] WA Bh sjstel $AlGHE o)A F, 1 /4, 2
A, 3 ML} 6 Mo AAsIGE W 15 vfe]y o] o]
BE A&l 24 AT 24 144 H 2 AL Adle
17 0.32 mgfg, 0.83 mg/g, 27 028 mg/g, 0.92 mg/g &2 °F
T 7ol student t-test A 2] Hol7} Yo, 3 /Y B
6 MY A= 17°] 1.74 mgg, 3.10 mgg, 2T 0.79 mg/g,
1.62 mg/g2 Z p<0.058] FAA A4S B F9 274
7‘% A& 71 ARt L Y5E BF Y3tk
, 2 N8 AR 2ol oFF 7l A3lshe] Aol
iﬂr A|Zbo] Z sl A& A3]3lr} A=y, 3 )
4 o] AuHA M3ste] Axr} AolE yepyo] whay|
#9¢ W TolA EAAC G5 2% AR A
=7} 3tsE S 4 4 9l sichiTable 2)(Fig. 1).
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Fig. 1. On the 1st and the 2nd month after implantation
there was no different calcium deposition between two
groups, but on the 3rd and the 6th month the calcium
deposition were 1.738mg/g and 3.102mg/g in group 1, and
0.786mg/g and 1.623mg/g in group 2, which had statistically
significant  differences (p<0.05). This shows meaningful
calcium mitigation effects of magnesium salts.
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