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A STUDY ON ARACHIDONIC ACID METABOLISM OF
CHRONIC PERIAPICAL LESIONS

Keum - Soon Park, D.D.S., M. S.D., Ho-Hyun Son, D.D.S., Ph.D.
Department of Conservative Dentisty, College of Dentistry Chonbuk National University

This study was executed to measure the biosynthesis of arachidonic acid metabolic products in
chronic periapical lesions, to compare the products among periapical granuloma, periapical cyst and
chronic periapical abscess, and to understand the pathogensis of chronic periapical lesions. Tissues
from 33 chronic periapical lesions of human teeth were enucleated during endodontic surgery. large
part of each tissue was contained in liquid nitrogen immediately and the other was examined histologi-
cally.

In histologically diagnosed 8 cases of periapical granuloma, 9 cases of periapical cyst and 8 cases
of chronic periapical abscess, the tissues were homogenated and incubated with 1.C - arachidonic acid.
Lipid solvent extracts were separated by thin layer chromatography to be analyzed by autoradiography
and TLC analyzer.

1. TXB., 6-keto-PGF0 and PGE., LTB,, HETEs, and unidentified product which are metabolic

products of arachidonic acid were measured in the tissues of chronic peripaical lesions.

2. In all of periapical granuloma, cyst and abscess, the conversion rate of HETEs among all products
was the highest(P<(0.05), and the percentage of HETEs in total converted products was also
the highest(P<{0.05).

3. The concentration of each arachidonic acid product was higher in chronic periapical absecss
than in periapical granuloma and cyst(P<(0.05). The concentration of TXB; and HETEs in
periapical cyst were hight than in periapical granuloma.

4. The relative amounts of total products from lipoxygenase pathway to those from cyclo - oxygenase
pathway were about 7 fold in chronic periapical lesions. There was no difference among periapical
granuloma, cyst and abscess(P<(0.05). The total amount of products from each pathway were
higher in chronic periapical abscess than in periapical cyst and granuloma.
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Table 1. Separation of conversion products of *C-arachidonic acid in periapical

granuloma, periapical cyst and chronic periapical abscess by thin layer

chromatography
% Total radioactivity (Mean + SD)
Conversion
products Periapical Periapical Chronic periapical
granuloma cyst abscess
TXB: 0.26 + 0.14 042 + 0.22 0.68 + 0.21
X 049 + 0.14 0.63 + 0.22 138 + 0.54
GhetoPF1e 031 + 0.14 0.40 + 0.14 081 + 042
LTB« 0.18 + 0.08 0.67 + 0.21 228 + 0.78*
HETEs 333 + 1.01* 4.14 + 0.59* 6.58 + 1.50*

X : Unidentified product
HETEs : 5-HETE + 12-HETE + 15-HETE
* Statistically significant by ANOVA and Scheffe test (P€0.05)

Table 2. Concentration of conversion products of *C-arachidonic acid (pmol/mg tis-

sue protein/hr)

Experimental 6-keto-PGF1.
tissue TXB: X + PGE: LTB4 HETEs
Periapical 660+ 281 1315+ 395 835+ 365 527+ 291 8922+ 24.90
granuloma e e - - e
Perc‘;gt‘“‘l 1794+ 661 2855+ 608 1806+ 520 3162+ 1126 2585+ 7953°*
Chronic
Periapical 3136+ 1034* 6123+ 2342* 3645+ 2040° 9226+ 4249° 31158 + 8504°
abscess

X : Unidentified product
HETEs : 5-HETE + 12-HETE + 15-HETE
* Statistically significant by ANOVA and Scheffe test (P<0.05)



Table 3. Percentage of each product in total converted products (%)

Conversion Periapical Periapical Ch‘ror.uc

oducts granuloma cyst periapical

pr e abscess
TXB: 554 + 2.38 632 + 271 587 + 1.99
X 1099 + 3.04 9.97 + 249 11.61 + 3.90

6-keto-PGF1. q 4

+ PGE» 6.67 + 1.82 633 + 1.99 6.69 + 2.70
LTB4 434 + 241 10.73 + 3.13 1758 + 7.24*
HETEs 72.46 + 6.00* 66.66 + 7.24* 5826 + 4.28"

X : Unidentified product

HETEs : 5-HETE + 12-HETE + 15-HETE

* Statistically significant by ANOVA and Scheffe test (P€0.05)

Table 4. Comparison of the total concentration of products from cyclo-oxygenase

and lipoxygenase pathways

Experimental Cyclo-oxygenase Lipoxygenase L/C
tissue products (C) products (L) : ratio
Periapical ' - .
granuloma 1495+ 578 9749 + 26.26 6.88 + 2.67
Perc‘;gt‘cal 3599+ 1024 23747+ 8780* | 724+ 421
Chrnoic
Periapical 67.81 + 26.76 * 409.84 + 98.10* 6.57 + 2.12
abscess

pmol / mg tissue protein / hr

* Satistically significant by ANOVA and Scheffe test (P<0.05)
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