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Figure 1 Structural formula of
Cylosporine A, Oleanolic acid
and Glycyrrhetinic acid
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Table 1. The Effects of Cyclosporine and Lipopolysaccharides on DNA
Synthesis of Cultured Human Gingival Fibroblast. (Mean = S.E.) (n=4)

7 GroupDay J 1st day B J 2nd day ) ‘ Sfd Wday
CTR 100.00 = 6.10 100.00 + 6.32 100.00 t 3.22
CSA 7618 + 544 | 13419 + 2768 139.58 = 14.54
LPS 3330 £ 518 t | 11230 + 1248 5584 + 5.68
CSA + LPS = 9189 + 201 f 15410 + 25.27 t+ 9064 + 1054
CTR : Control

CSA : Cyclosporine A (10°g/ml)
LPS : Lipopolysaccharides (50ug/ml)

1 : Significantly different from Control (P<0.05)

T : Significantly different from Lipopolysaccharides (P<0.05)

Table 2. The Effects of Glycyrrhetinic Acid on Cyclosporine-induced DNA Synthesis

of Cultured Human Gingival Fibroblasts. (Mean * S.E.) (n=4)
, [

Group\\\Day ist day ; 2nd day ; 3rd day

[ Cm 10000 * 610 | 10000 + 632 | 10000 + 322
~ csaA 7618 + 544 113419 + 2768 77”1739 58 + 1454
| CSA+IPS 9189 = 201 15410 + 2527 | 9064 + 1054
[ CSA +GA 1616 * 613 t 1463 * 1.{5677}77"%188 ;fl 2 - +
[CsA + LPS +GA| 2065 + 486t | 1076 + 338 ¥ 132 + 073 %

CTR : Control

CSA : Cyclosporine A (10°g/ml)
LPS : Lipopolysaccharides (50ug/ml)
GA : Glycyrrhetinic acid (200ug/ml)

1 : Significantly different from Cyclosporine A treated group (P<0.05)
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: Significantly different from Cyclosporine A and Lipopolysaccharides treated group (P<0.05)
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Aol AAle At (P<0.05XTable 3).
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Table 3. The Effects of Oleanolic acid on Cyclosporine-induced DNA Synthesis
of Cultured Human Gingival Fibroblasts. (Mean + S.E.) (n=4)

Gm,ﬁ?iy 1st day | 2nd day P 3rd day

CTR 100.00 + 6.10 10000 + 6.32 10000 = 322

csa 76.18 + b5.44 134.19 + 27.68 1139.58 + 14.54

CSA + LPS 91.89 + 2.01 1154.10 + 25.27 L90.64 + 10.54

CSA+OA | 3283 + 4191 1631 + 255 1 | 7278 + 879
CSA + LPS +OA | 9622 + 6.76 11630 + 195t | 6685 + 563 t

CTR : Control

CSA : Cyclosporine A (10°g/mnl)
LPS : Lipopolysaccharides (50ug/nl)
OA : Oleanolic acid (200ug/nl)

1 : significantly different from Cyclosporine treated group (P<0.05)

T : Significantly different from Cyclosporine and Lipopolysaccharides treated group (P<0.05)
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CTR: Control, CS: Cyclosporine A, LPS: Lipopolysaccharides,
GA: Glycyrrhetinic acld, OA: Oleanclic acid

Figure 2 The effects of cycosporine, lipopolysaccharides, glycyrrhetinic acd and
oleanolic acid on DNA synthesis of human gingival fibroblast at 1st day.
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CTR: Control, CS: Cyclosporine A, LPS: Lipopolysaccharides,
GA: Glycyrrhetinic acid, OA: Oleanolic acid

Figure 3 The effects of cyclosporine, lipopolysaccharides, glycyrrhetinic acid and

oleanolic acid on DNA synthesis of human gingival fibroblast at 2nd day.
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CTR: Control, CS: Cyclosporine A, LPS: Lipopolysaccharides,
GA: Glycyrrhetinic acld, OA: Oleanolic acld

Figure 4 The effects of cydosporine, lipopolysaccharides, glycyrrhetinic acid and
oleanolic acid on DNA synthesis of human gingival fibroblast at 3nd day.
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— Abstract—

THE EFFECTS OF GLYCYRRHETINIC ACID AND OLEANOLIC
ACID TO CYCLOSPORINE A INDUCED CELL ACTIVITY OF
CULTURED GINGIVAL FIBROBLASTS

Young-Wook Kim, Jae-Hyun Kim, Hyung-Shik Shin
Department of Perivdontology, College of Dentistry, Wonkwang University

Cyclosporine A is an immunosuppressant commonly used for patients recieving organ
transplants. Gingival overgrowth is an adverse side-effect seen in about 8-26% of patients
taking cyclosporine A which have been shown to increase the DNA synthesis of gingival
fibroblast at the concentration of 10°gml in vitro. Glycyrrhetinic acid is the active
pharmacological ingredients of licorice which exerts steroid-like action and anti-viral
activity. Oleanolic acid, which were isolated from Glechoma hederacea, has been shown to
act as inhibitors of tumor promotion in vivo and to be less cytotoxic retinoic acid. This
study has been performed to evaluate the effects of glycyrrhetinic acid and oleanolic acid
on cyclosporine A induced cell activity in vitro.

Human gingival fibroblasts were isolated from explant cultures of healthy gingiva of
orthodontic patients. Gingival fibroblasts were trypsinized and transferred to the walls of
microtest plates. Fibroblasts were cultured in growth medium added 10°g/ml
cyclosporineA and 50ul/ml lipopolysaccharides. Cells between the 4th and 6th transfer in
culture were used for this study. The morphology of gingival fibroblst were examined by
inverted microscope. The effects of cyclosporine A on the time course of DNA sythesis by
human gingival fibroblasts were assessed by [3H]-thymidine uptake assays. Cyclosporine
A was found to stimulate DNA synthesis of human gingival fibroblast at a concentration
of 10°g/ml. In the presence of lipopolysaccharide derived from Fusobacterium nucleatum,
addition of cyclosporine A results in reversal of inhibition at the concentration which
normally inhibits gingival fibroblast proliferation.

The cell acitivities in the presence of glycyrrhetinic acid and oleanolic acid were
decreased, and increased cell acitivities by cyclosporine A were decreased by
glycyrrhetinic acid and oleanolic acid at the concentration of 200ug/nl.

These results suggested that the increased cell activities by cyclosporine A modulated

by glycyrrhetinic acid and oleanolic acid.
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