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Figure 1. Measuring sites for thickness of gingiva at incisor.
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Table 1. Change in serum creatinin, Na*, K* and CsA level after 6 weeks treatment of CsA

Serum Cr( /dl) Na*+(mEg/l) K+(mEag/l) CsA level( /ml)
NSD 05+ 0.1 146.0+ 0.8 4.4+ 0.7 0.07+ 0.04
NSD+CsA 0.6+0.1 1426+ 1.5 44+ 05 20+ 14
LSD 04+ 0.1 1425+ 1.3 4.6+ 0.2 0.06x+ 0.02
LSD+CsA 0.7+ 0.1 1413+ 15 4.9+ 0.4* 28+ 16
* p<0.05: compared with NSD+CsA
30 -
25 b
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-
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0.5
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Figure 3. Comparison of glomerular filtration rate in normal salt diet and low salt diet rats with olive

oil or CsA of 6 weeks
*p<0.05: compared with NSD and LSD
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SPSS Wilcoxon's Serum K*: CsA
rank sum test independant—samples (P<0.05) .
T—test + cyclosporine
0.05 0.1 CsA

3.000 000 Figure 3)

n.oooo
NSD 2.4+ 0.3 /min/g, NSD+CsA
1.000 00 (Figure 2) 1.6+ 0.2 /min/g, LSD 2.1+
0.2 /min/g, LSD+CsA 1.0+ 0.1
CsA /min/g .
CsA

4.000 0000 0 ODooooog o

O 00 (Table 3, Figure 4, 5)
2.0000 0000 (Table 1)

NSD LSD
Serum creatinine: NSD LSD . LSD
CsA
. . NSD+CsA 10%
Serum Nat: CsA
Na+ . PAS

. LSD+CsA

Table 2. The thickness of gingiva at incisor and first mandibular molar in normal salt diet and low salt
diet rats with olive oil or CsA of 6 weeks.

Incisor

Molar ( )
MD VH BL
NSD 293+ 0.12 2.84+ .0.31 1.69+ 0.21 1.13+ 0.20
NSD+CsA 3.09+0.20 3.78% 0.26* 2.62+ 0.24 3.45+ 0.78*
LSD 2.85+ 0.35 2.72+ 0.30 1.85+ 0.28 142+ 0.37
LSD+CsA 3.21+ 0.40 351+ 0.251 255+ 0.17 251+ 06771

MD: mesidodistal, VH: vertical height, BL: buccolingual for incisor gingiva
Molar: thickness of buccal side of gingiva at first mandibular molar.

* p< 0.05 compare with NSD or LSD

T p< 0.1 compare with NSD+CsA

T p<0.05 compare with NSD+CsA
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Table 3. Summary of microscopic findings of kidney and gingiva in normal standard diet and low
salt diet rats with olive oil or CsA of 6 weeks

Control NSD+CsA LSD+CsA

Kidney

*Interstitial fibrosis
*Mononuclear cell infiltration
*Arteriolopathy

*TGF—-b1

® O O O
e o o o

Gingiva

*Surface epithelium thickness
*Rete ridge elongation
*Submucosal stromal fibrosis
*Vascular proliferation
*Vascular dilatation

*TGF—b1

®e € O e O e
e © o o o o
e 6 o o o o
e 6 o o o o

o : Absent, e : mild, e e : moderate, ® o o : severe

. NSD+CsA  LSD+CsA

VH
CsA (p<0.1). MD BL
TGF—ba NSD
LSD CsA
(p<0.05).
. NSD+CsA NSD+CsA LSD+CsA
(p<0.05).
. LSD+CsA 6.000 0000 0O O0000ooo O
O 00 (Table 3, Figure 6, 7, 8)
(Figure 4). NSD LSD .
10 rete
5.000 0000 (Table 2, Figure 6, 7) ridge
. NSD+CsA
NSD LSD 17
. CsA rete ridge
VH BL
(p<0.05). MD
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Figure 1.

Figure 3.

Figure 4.

Figure 5.

Figure 6.

Figure 7.
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Photographs of gingiva of rat. Control group(A) of incisor gingiva;
increased vertical height of gingiva(B) and buccolingual length(C) in CsA
administration group. Increasement of buccal side(arrows) of gingiva is
more prominent than lingual side at molar tooth(D).

Light microscopic changes of CsA administration groups in the kidney are
interstitial fibrosis with mononuclar cell infiltration and tubular atrophy.
These are more pronounced in low salt diet group (LSD+CsA). PAS x200.

Immunohistochemistry of the kidney for TGF—b1 shows positive reaction in
some tubular epithelial cells and fibroblasts in the interstitium. These are
stronger in low salt diet group (LSD+CsA), in which hyalinized arterioles
are also positive. x 200.

Gingiva around molar tooth shows hyperplastic change in CsA administra—
tion groups compared with normal or low salt diet alone group (NSD/LSD).
The degree of hyperplasia in LSD+CsA is less than NSD+CsA. H&E, x40.

High power view of gingiva shows mild covering epithelial hyperplasia and
underlying stromal expansion in CsA administration groups, which are less
in LSD+CsA. Expanded stroma is composed of proliferated fibroblasts and
dilated capillaries. These are also decreased in LSD+CsA group. H&E,
x200.

Immunohistochemistry of the gingiva for TGF—b1 shows positive reaction in
fibroblasts in the stroma. These reactions are far weak in LSD+CsA group.
X 200.
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—Abstract—

Comparative Study of Gingival Changes in Cyclosporine—
Induced Nephrotoxicity with Normal and Low Salt Diet

Jae—Gye Lim, Yong—Jin Kim!, Yong—Hoon Park?

Department of Oral Pathology, College of Dentistry, Kyungpook University
Dept. of Pathology? and Dept. of Pediatrics?, Yeungnam University College of Medicine,
Taegu, Korea

Cyclosporine A(CsA) is a widely used immunosuppressant for transplant patients and is
also used for the treatment of a wide variety of systemic diseases with immunologic disor—
ders. However, its use is frequently limited because of complications such as nephrotoxicity
or gingival hyperplasia. Although several hypotheses have been postulated for CsA—induced
gingival hyperplasia, i.e. various cytokine effects of inflammatory cells, existence of plaque or
CsA itself, but its pathogenesis is still unclear.

For experimental chronic CsA toxicity, salt depletion has been shown to increased suscep—
tibility of rodents to the effects of CsA, and this maneuver facilitates production of arteri—
olopathy and interstitial fibrosis in kidney that mimic the changes found in human.

The purpose of this study was to evaluate pathogenesis of CsA—induced gingival hyper—
plasia by comparing changes between CsA administration groups of normal standard diet and
those of low salt diet group.

Specific pathogen—free, 20 to 25 days old(120 to 150 g), male Fisher—344 rats(KIST,
Korea), 120 to 150g of body weight, were assigned to four groups of six animals each after
one week of adaptation period for powder food. Group 1 received olive 0il(300u I/g of diet)
with normal standard diet(0.4% of sodium)(NSD). Group 2 received CsA(Cypol—N,
Jonggundang, Korea; 300 /g of diet) with normal standard diet(NSD+CsA). Group 3
received same amount of olive oil with low salt diet(0.05 % of sodium, Teklad Premier,
U.S.A)(LSD). Group 4 received same dose of CsA with low salt diet(LSD+CsA). Rats were
pair fed and were sacrificed after six weeks.

Key word: Gingiva hyperplasia, Cyclosporine, Nephrotoxicity, Low salt diet, TGF—b
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Renal histologic lesions associated with
CsA, consisted of cortical interstitial fibro—
sis, tubular atrophy and hyalinization of
arterioles and the impairment of renal
function including increase of serum creati—
nine and decrease of glomerular filtration
rate was more severe in low salt diet group.
These were proved as the results of acti—
vated of renin—angiotensin system in the
kidney by low salt condition. Meanwhile the
degree of gingival hyperplasia at incisor and
molar tooth was less severe in low salt diet
group compared with normal sodium diet
group. Hyperplastic gingiva showed mild
epithelial hyperplasia and expanded under—
lyng stroma which consisted of matrix
increasement, capillary proliferation and
dilatation. While the number and the activa—
tion of fibroblasts were increased, inflam—
matory cells were rare in the stroma. The
immunohistochemistry for TGF—bz1 in the
kidney and gingiva revealed stronger posi—
tive in LSD+CsA in kidney but in gingiva of
NSD+CsA.

These results suggested followings;
Gingival hyperplasia can be developed
without inflammatory cells infiltration and
seemed not induced by CsA by itself. The
major role for gingival hyperplasia by CsA
would be the secondary effect of TGF—b,
which maybe upregulated by CsA adminis—
tration. Low salt diet can attenuate this
hyperplasia perhaps by decreasing the
activation of TGF-b.
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