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Effect of bamboo salt on human gingival fibroblasts
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o A= 24l et Aot
71 @ E ®o] 71" 0 & cytokines, PGE2, NO, lysosomal en-
zyme, free radicals 5 thoFst v 7] B0 Fofslal QL. 4
3t S M| 2L EZ E = tumor necrosis factor-o, (TNF-q),
IL-1B, IL-67} =t ol &2 215 A5 Aeke] dAa} 2Iegof 5
[ 28-S 3= Ao g BuEQry. TNF-g= HY Ao 9o

A A5e dovle F8 AE7IRIoR WA o3 &

Chonnam National University School of Dentistry, Gwanju, Korea

Objectives: To evaluate the anti-inflammatory and cytotoxic activities of bamboo salt,

Methods: Cytotoxicity of bamboo salt and bay salt (0.01%, 0.1%, and 1%) was evaluated using MTT
assay. In addition, secretion of the pro-inflammatory cytokines interleukin (IL)-1B and IL-6 from human
gingival fibroblasts (HGFs) was measured after application of 0.01% and 0,1% concentrations by using
real-time polymerase chain reaction,

Results: Bamboo salt and bay salt at 1% concentration were cytotoxic to HGFs at 24 h; however, no
such effect was observed at 0,01% or 0,1%, Bamboo salt showed a relatively low inhibitory effect, IL-1
secretion was inhibited by a 0.1% solution of bamboo salt, IL-6 secretion was inhibited by both bamboo
salt and bay salt at 0,1% concentration.

Conclusions: The above results suggest that bamboo salt inhibits the release of IL-13 and IL-6 from
HGFs. Thus, bamboo salt may be a useful material for gingival inflammation,
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s} A eAA%} frolebA Famol Aed oA makt ekt
ot Husglet o] 9 SHe et AIXAIE ARSSEe] A&
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Al 2 AtollAE A 4 W A5/ Al diet &
72 211317] 918) TNF-oo] J8)] 8 Q1A 241524
o] ZAS Al 35 IL-1pe} IL-6 Wdd o ot ke u] X
SAIE ATE O BN FHo] A5 Al BRI Tet oA At
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1. 2Y 3
2912 93] =% (bamboo salt, Insan, Hamyang, Korea, ©]

o
Ay
\1:1_%
o

83T, AYGL 93] AL UL AR A
Y+ AU (bay salt, Tae pyeong saltern, Shinan, Korea)<
ARt A¥gde 742 0.01%, 0.1%, 1% S5 A28

}. ¢19= Fig. 12] tj#kelof upeh A= it

2. M2 B{Y

APl A2 A5 A x2S (human gingival fibroblast,
ATCC CRL2014)% Aestal X ofshaeysbel X3kt
Aof|A B339l A& AHE3F9 o™, 10% fetal bovine serum

| HGF cell incubation |

0.01%, 0.1%, 1%* —>| |
| MTT assay |

| TNF-o treatment
|<— 0.01%, 0.1%*

IL-1B & IL-6 assay
(real-time PCR)

Fig. 1. Schematic diagram for experimental designs (*: Treatment
of bamboo salt, NaCl and bay salt solutions, HGF: human gingival
fibroblast).
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(FBS, Gibco BRL, NY, USA)¥} 1% antibiotic/antimycotic
agent (Penicillin-Streptomycin, Gibco BRL, NY, USA)o| ot
3% Dulbeco’s Modified Eagle’s Medium (DMEM, Gibco
BRL, MD, USA)e]l £5=3F 3 37°C2] 5% CO, s 7]l A vt
S9ct wopele 2-39l0] sk 4 Rk},

3. MESZEAM

& HAAEAEE 1x10° cells/wello] = EE 96 well plate
o] 100 pl¥ ZH7F §-5:3F 3 37°C2] 5% CO, #7104 19 &
oF wjoFslitt. th3d 2% FBSE} 1% antibiotic/antimycotic
agentg 2= DMEMe| g3t HY9-S 242} 0.01%,

0.1%, 1% =5 A|£oto] A2] o & ey 1Y 9} 39 & EZ
cytox (Daeillab, Seoul, Korea)E @2 tfS vjF7]of A 1417+
B2k uijeF 3k & spectrophotometer (VERSA max microplate
reader, Molecular Devices, USA)S 0]8-38}o] 450 nmof|A] &
FEE SISk BE A 33 wHEsto] AJESkGlT)

de

4, X 2HGEM| Zo M BF/d Al EF QIS LHAN 21t £
4.1 TNF-o & 2HEH X2

A Ej P 7} A8 A XSG RAEES vjoF 3F & iz
& A LBt BE o] 10 ng/ml TNF-o. 2 A 2]ste] 37°C2] 5%
CO, w71 A 712 1¢7E o et 2 0.01%, 0.1% =9
A} AL EES HEotaar 37°CE] 5% CO, viF7]o)4 1943k
vt

L 4°C, 13,000 rpm O & 155-7F 4]
Hajolo] ARole we| 1l g Aol Trizol Max (Invitrogen
life Tech.)§H& Y2 thd Ao A 582t @At Chlo-
roform-§--2 |17 vortex $ 919} FU 27108 A4 E St
At S-S 22 tubeo] %7]31 AN} F7F2] isopropyl
alcoholE Y2 & A.2of 1087 WA]stal 4°C, 13,000 rpm2.
2 1087 FAEE s thA] A S w7l 3 pelleto] 75%
ethyl alcohol& ¥ 4°C, 13,000 rpm o2 1557 Y412 2]3}
At oAl AFde W 3 sRAE Al fo] AR o
S 0.1% diethyl pyrocarbonate (DEPC)-H,O 12 plE ¥ &
65°Col|A] 155 &<t pellet AFAIZTH RNAS] oo} 5=
Nanodrop (Thermo scientific, Wilmington, DE, USA)& A}
Goto] ZA5I50Tt

43, MAIZt Z5HIMHES (Real-Time polymerase chain
reaction; Real-Time PCR) &AM
Premixo]] random primer 3 =23t RNAE 92 & Hot
5 Y3 & vortex$ttt. My genie 96 well thermal block
(Bioneer)S ARE-5to] RT-PCRE Al3)sto] cDNAE AJ 513
o} W92 1 x SYBR green / PCR Master Mix, cDNA, 2+
PCR primers®} B-4E €l o, ARESH primer sequence
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Table 1. Nucleotide sequences for Real-Time PCR primers

Gene description  Direction Nucleotide sequence (5-3")

GAPDH Forward CGGAGTCAACGGATTTGGTCGTAT
Reverse AGCCTTCTCCATGGTGGTGAAGAC

IL-1B Forward GATACAAACTGATGAAGCTCGTCA
Reverse GAGATAGTGTTTTCCACATCCTGA

IL-6 Forward GAACAAGCCAGAGCTGTCCA
Reverse TGAGGTGCCCATGCTACATT

Table 2. The cytotoxicity assay of experimental solutions

Group Concentration (%) Cytotoxicity™
Control - 2.41+0.02*
Bamboo salt 0.01 2.27+0.07*

0.1 2.23+0.07°
1 0.21+0.01
Bay salt 0.01 2.09+0.12"
0.1 1.86+0.04¢
1 0.37+0.06"

*P<0.01, by Kruskal-Wallis test.
*bedThe letter indicates significant difference by Mann-Whitney test,
at ¢=0.05.

+ Table 17} 2t} §H3- 271 55°CoflA] 20%2F annealing}
extension?}g& AXEE 311 ¥ 44 cycled HHESIEE LA
8}%Ich. DNAZ-Z-& SYBR green 3-8 0| 83}0] 24351tk

5. Xtg &4

AREAE AR GRAE et AEEAT 954 Aol
E71olo] wd-S e fold changegh-e Hotdt EHAE L
EPsic. AEEA, B4 Afo]Esbele] ue: Kruskal Wallis
testE Aol o, &+ -7k H] 3= Mann-Whitney testE A

Plact SAEA-2 SPSS (Statistical Package for the Social
Sc1ences 18.0. SPSS Inc., Chicago, IL, USA) $A X2 13-S
ol g3to] Sapsion AREAN AL o4 BHE
felrae 5% A

1. MEEA

%40 N e GRA ] S4S A=A Lol A A
TERANE APt BE AP EA] 1% sEAE 24
A7k Fol] izt HlTsto] o)t Xjo] o] Al ZEAL BT
0.1%2} 0.01% s = A= HE oA AE2] S41& Adfjoh=
HEst WA el o] SEE Aelste] ol adef ALgorlct
(Table 2).

O

Table 3. Effects of various salts on the production of TNFa -induced
inflammatory cytokines IL-14, IL-6 in human gingival fibroblast cells

Group Salt CO‘“(;;““&“"“ IL-18* IL-6*
Control - 1.00£0.57*  1.00£0.05"
TNF-o, - 4.80+0.86" 13.09+0.19"
TNF-g+ Bamboo salt 0.01 2.61£0.95" 4.52+0.03°

0.1 0.08+0.53"  2.56+0.07"
TNF-g+ Bay salt 0.01 225+0.15"  3.24+0.03"
0.1 1.90+0.02"  2.68+0.09

*P<0.01, by Kruskal-Wallis test.
*b¢The letter indicates significant difference by Mann-Whitney test,
at 0=0.05.
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