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Effect of L-Glutamic Acid and Paraben Solution on the Endothelial
Cell Proliferation in the Glutaraldehyde-Fixed Bovine Pericardium

Bum-Shik Kim, M. D.*, Moon-Hwan Lee, M. D.**, Se-Yeung Yoo, M. D.**, Won-Gon Kim, M. D.™*

The conventional glutaraldehyde (GA) fixation method of tissue valves is considered to be
responsible for accelerated valve degeneration. The release of toxic GA from the valve tissue is
believed to limit endothelial cell (EC) ingrowth. Removal of toxic GA by reaction with L-glutamic
acid and storage in a Paraben solution may offer good EC growth.

To investigate the conditions for endothelialization of tissue valves, the growth properties of ECs on
the conventionally and alternatively treated pericardial tissue were compared. Conventional
preparation included zero-pressure fixation for 72 hours in phosphated-buffered saline (PBS) solution
containing 0.5% GA at 4C and storage into PBS containing 0.2% GA (group I). Alternatively
treated pericardial tissues were divided into three postfixation treatment groups; (1) storage in PBS
solution containing Paraben (group II), (2) treatment with PBS containing 8% L-glutamic acid (PH 7.35)
and storage in PBS solution containing Paraben(group III), (3) treatment with L-glutamic acid
dissolved in distilled water (PH 3.5) (group IV). Pericardial tissue were transferred into the 24-well
plate after storage for 4 weeks.

ECs were harvested enzymatically from the bovine pulmonary artery and grown to confluence on
culture flask surfaces. Detached ECs by trypsin were incubated into the each well of the 24-well plate
including test pericardial tissues. Cells were detached by trypsin, 1, 2, 3, 5, 7 days after incubation and
counted on the hemacytometer. Cell viability test was performed by trypan-blue exclusion method.

Acute cell death in the group I were found even after prolonged washing. The group II showed
prolonged cell survival compared with the group 1. Both group III and group 1V showed better cell
growth than group II. There was no statistically significant difference between group III and group IV
method in terms of EC growth.
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This results suggest that treatment by L-glutamic acid and storage in a Paraben solution be a
promising approach for improvement of durability of GA-treated tissue valves.

(Korean J Thorac Cardiovasc Surg 1996;29:7-13)
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Fig. 1. Pericardial tissues after zero-pressure fixation for 72
hours in 0.5% glut araldehyde solution
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Fig. 2. 24-well culture plate contaiaining containing pericar
dial tissues
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Fig. 3. Cell viability test(Trypan-blue exclusion test): Pead cel-
Is are dyed by trypan-blue in contrast with viable cells.
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6. EAHIXz

WAl F2]e B3 SAAH A e AR E
W g H 2 ANOVAS v 24 £4)9) Kr uskal-Wallis
testE Al 3ch e A A E g B3 FJA A4
Z+= Chi-square test& A3l s}

4 o
1. LHE‘MIE HHCg =1 §_;!.lo_!

22 gl Fe e WAHEEL vk 4~5
o Fo)) gh3Zo] A8l (confluence) & HEHA] A
A& RoF(cobblestone appearance)®] A& Wit} 7zt
A EEL 3~4702) 93l (nucleolus)2- FHH-3F g2 ¢
3 A& /M Aok vk A EES HAH AT
o] AeyGEv|AoR AW A A x| JAZ
gAdo] BEFUE AZUe FBFAHL F2 AEA
(cytoplasm)iol| A FA=| gl o A EHM= A #F
= 2| @it

2 HETYE HEMZSA R MES

1) ®Hl 1 X &S (Table 1)

BE AL 23 wrEEY AY A FFEAeY
el g o] Al glo] AFAHA oz AlwtzASs
B A 1 AT = woF 1dAFE & AETE
o vlal A3 & NEFF Holohrt AY 5UA FE
£ A A 27} FAE A dsic) FAH AXES AL
2 X8 gl trypan-blue dye exclusion test ol 4 &= o} & Al §
TE vl Al E AEgo] 45-3) ket BATHA f-9
AL A A A 2R 2 A 3 A-F T A 44



o F-21 7]
1996:29:7-13

Table 1. Number of Endothelial Cells and Viable Cell Per-
centage according to the Culture Period (the First Set of Exper-
iment)
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Table 2. Number of Endothelial Cells and Viable Cell Per-
centage according to the Culture Period (the Second Set of Ex-
periment)

Group/ lday 2day 3day Sday Tday Group/ iday 2day 3day 7day
Period Period
Control  5.70+0.424" 1.08+0.028* 2.15+0.071* 1.99+0.120* 2.13+0.311* Group |  1.50+0.1414 2.95+0.2121 1.95+0.1838 3.99+1.2516
(94.3%) (953%)  (943%)  (93.0%)  (929%) (56.7 %) (3.6%) (1.2%) 0.0%)
Group | 0.22+0.311 0.20+0.032 0.05+0.063 0.00 0.00 Group 2 1.85+0.0707 2.35+0.6364 2.88+0.0000 1.07+0.5020
(16.7%) (8.6%) (2.4%) (0.0%) 0.0%) (59.7 %) (28.4%) (26.9%) 0.0 %)
Group 2 0.89+1.252 0.85+0.126 0.65+0.094 2.62+1.194 4.16+1.540 Group 3 1.75+0.2121 2.50+0.4738 3.45+0.0707 0.75+0.4384
(66.7%) (693%)  (61.7%)  (744%)  (73.5%) 69.2 %) (68.2%) (26.6%) (0.0 %)
Group 3  088+0.) 1.42%0.629 1.67+0.346 6.09+1.194 7.98+0.346 Group4 1.06+£0.0849 1.67+£0.2192 1.84+0.1556 0.98+0.3182
(77.3%) (77.1%)  (67.3%)  (85.6%)  (83.1%) (55.0 %) (50.3%) (66.0%) (8.8%)
Group4 0.66+0311 1.82%0.126 2.73+0.660 6.55+0.032 9.89+1.603 '” Mean + Standard deviation
(72.0%) (759%)  (706%)  (78.1%)  (79.0%) * No. of endothelial cell. x 10°

# Mean = Standard deviation
* No. of endothelial cell. x 10*
() Viable cell percentage

HTol A A 254 0] st FaE At Y EH Z g0
ol Al 3 AP T A 4 AP FAA] A 3 AP T
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EZ4] A E By (p<0.01).
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