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THE STUDY ON THE EFFECT OF NANOEMULSION FOR THE PREVENTION AND
TREATMENT OF GINGIVAL INFLAMMATION

Chang-Hoon Chae, Jun-Woo Park*
Institute of Nano-Bio Fusion Technology, NanoCureTech Inc,
*Dept. of Oral and Maxillofacial Surgery, College of Medicine, Hallym University

We have found out the relationship of nanoemulsion containing nano vitamin C, E and propolis and gingival disease. We' ve confirmed effect of
nanoemulsion through the experiment of in vivo and in vitro. We tested cell viability of gingiva fibroblast cellsby MTT assay and mRNA appearance
of interleukin-18, using mouse that was guided inflammation. Anti-microbacteria activity for Antibacterial effect’ s experiment was carried out by
using Saureus and E.coli. In addition, inflammation tissue has been observed with scanning electrical microscopy. In this study, expression of inter-
leukin-18 was decreased after adding nanoemulsion containing nanovitamin C, E and propolis. We' ve also obtained good results from the test of
Antibacteria effect against Saureus and E.coli. Also, swelling of inflammation tissues observed by scanning electrical microscopy has gone down.

In conclusion, we have gained confidence that nanoemulsion containing nano vitamin C, E and propolis has very high Antibacterial effect against
bacteriain oral. And it made us guess that inflammation of gingival reduces after decreasing interleukin-183.

Thus, we expect that nanoemulsion containing nano vitamin C, E and propolis gives good effects to patient having gingival disease.

Key words: Inflammation, Nano-vitamin C, E, Propolis, Interleukin-18, Gingival fibroblast cell
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1. In vitro Human Gingival Fibroblast (HGF) M= A&

A ol AHEH HGF Q1A Sl&-fraf 2434 £+ (ATCC No
CRL-2014) ATCC(ATCC, Manasses, VA, USA)©. 2 31 E] 9] 3}
% t}. 10% fetd bovine serumeo] ¥ &% DMEM (Gibco, Grand
Idand, NY, USA)S AF-&-&}o] &5 37C 5% COx 32 7 ol A wlj ok
S T} 80%2] corfluencyel] A 0.01% trypn-EDTAE A}-8-35}o]
AhelFatsict. sl Abol Evlebe Abgatel M55 27
st o, interleukin-1 A (Santacruz, CA, USA)= 471 3] Alell A]
7] 853 t}. sodium nitroprusside (SNP, Smga-Aldrich, Louis, MI,
USA)S A&-3to], 75 Z 540l o] 10mM stock £ 0 2
Az A A FER 34 5t0] 4o AH-SITh SNPE 2
s £ dovle AEs E4E duA Aok 47 Al
Fol| HF T+ 100uMS AHE-8Hl o™, SNP2- A 2] 8t 1A
7k F ol Zhzte] A g A el ate] Al 2 jhg-2 dEetith

2. MTT assayZ 0|23 MZTMZES ZA}

A 84 4 AZES AAst71 98t MTT celltiter 96
Adqueous one solution cell proliferation assay kit(Promega, Madison,
WI, USA)E A1g3le] 248 A A e th HGF A| 22 4% 10°
715 9well plates] 253k 5] 244 74 Eok ok 8k Al AT 742}
o] wello] 100uM <] SNPE 3 7}sked 141 7H 59k whe-& f x5}
Q. AT Zhzhe] welloll A8 S A2 e T 244 7F 5
oF HE-S-& 61 31 5 FLISA reader(Modecular Devices, Sunnyvale,
CA, USA)Z ARl 540nmel A §3 =8 S4ekich 25
Aol A8S AAsgon], To e Bagkst 242
SgmaPlot 40 2 713 (SPSSIns, CA USA)E AFE-31o] 7HS Al
ZFskd .
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209 2] 658 =2 ICRmouss(AH BL =, =+, &=1) & + Y 8t
of A7 7 LPALE S B A EA THSFALAMSA
3 2o}

% ok F7) 12017 283t} A B0 Do) 157
A7 AeA7] F AFo] A5k Tk TR Reagent Totd RNA
Extraction Kit(Promega, CA, USA), chloroform, isopropanol dcohal,
Ethanol, Actone (MERCK Inc., HA, Germany), Oligonudeotide(#] =
8, ) d, &), 4% paraformadenyde(Sigma-Aldrich, CA, U.SA),
Diethyl Pyrocarbonate(Sigma, CA, USA), Maxime RT-PCR PreMix
kit(iNtRON BIOTECHNOLOGY, A%, &+=2), agaross(BIO-RAD,
CA, USA), TAE buffer(TrisAcetic-EDTA buffer) & A}-£3}9 7
DNFB(2,4-DINITROFLUORO BENZENE. K. Louis MO, USA)<}
2 AMEE APl AHEsH o DNFB= d 5+ fidete 7
g3 S EE delA vk AR HE S gQlskr] 9k
A7) % kit AFE38l9 2™, UV illuminaeBio-Rad, CA, USA)
o]l 4] 2215} t}. Srectrophotometer(Bio-RAD, USA)A| &S A&
atod, 260nmel] 5 =5 &3l skqith

4. RNA extraction and RT-PCR

AFSIWOE 947 moses] A 21 A she] o
FANA AT A powder Feh 2 THE

37 vortexingsled 11,000rpmel] 4 20mini 5t 942 & A
Algtch AR EE F 45 AE A tubedll &3 5
<] isopropandl S ¥ F invertingS A 3 F A

o 108 % 10,000rpmel] A 10ming-et Y42l E 4
= pellete]of] 459> Wt} 70% DEPCo gH& Iml& 37}t
ato] 2 g8kl A olF tha 10,000rpmel] A 10min% &
washinggtth, Aol 4] dry A 71 & DEPCZ /225 1004 % o]
RNA pelletS =91}, =] RNA sample 21z} A] tubesl] A
RNAS =2 =4 3}7] $|5}o] SpectrophotometerE o] £3}4]
260nmel A FFEE 545t RNA 7= & =<l gt}
Maxime RT-PCR PreMix tubes (iNtRON BIOTECHNOLOGY
Inc., Seoul, Koreg)oll A & totd RNA©] 53 3} Interleukin-18
primerE 2=t} Maxime RT-PCR PreMix tubes tube' 2 RNA
=57} 1ugo] § & DWS total RNA sampleS 2 & =
Interleukin-1b primer(10pmol/ul) 24 g o] totd 244 & WHET} 11
g 5 72 271 © 2 PCRmachine (Hybad, CA, USA) S A3}
o] Wk A]71t}. RT-PCRo] &1} 15% Agarose gl load-
ing g ¥~ 100voltage o] A 303 & QF WH--& Al7l F §hg-o] &
e ET-BR @ A1 A OFol A 1032 &<t ¥F-3-A1 A Interleukin-1
BDNA f-d#}e] Wd oFArS sttt gdS UV llluminates)
Z2IL-189 T S el gttt

o O>‘

of



G E AE0] AREE AT A LAt (Staphylo-
coccus aureus, ATCC 6538)01H, A & Holl S F =AML
37Col A 55 B0%el| A Z-2-3] 24X 7F F 2t X & vl Fate] Al
o FFA B 75s A ES Festdth 18 v Al
0 #57E 2x 10707} H =8 AP sttt FHHAEE S
A37] S15te] agarE g HEZ U] FN LTS &
o 3lo] =3}, 37C Qltu| o) E o A 1A 7 Eok HkX] 319
th Algo] TrE e T4 o] dA e F7)9 I3 9
7mm = 35mm 2] zoneS e AP 2 fHZ: 9
200uL-5 A 2] sked 37C Q15| o] Bl ol 4 1641 7 ¥ 1‘5‘}04
s SAsth A Eo] AEE 24 1‘5420ne01] A€

EEEEE S L)

FIJN

él

i g ;

1

_IE iV
0% oo o

nE‘: J{w

6. MAF0|Z A
Aze) Apo| 27} 4R 715 B 7xe] BAE B AM 3

GolR Izt AAAN A #AS A AT 9 9] freElE =
HE AW ZFAEFA 12mm) YoA AEE FEAIZ T A

0.5
0.4 -
0.3
0.2
0.1
0.0
0 1 2 3

Lz ofgi®ol olz HZo ojgt ¥ AZ0f 0jAl= B2l ChEt 27

W Zels AA 2 4% padomadenydeglutarddenyde (4 C, 0.IM
phosphate buffer, pH 6.8)0)l 1] 7+ S0t A 7457, 92k 9h2 8-
9 (4C,0.1M phosphate buffer, pH 68).©. 2 @ 1l 4 5 8 5 &
9ol A} 1% 050(0.1 M phosphéate buffer, pH 6.8)Z 1A 7F &<t
I ABATE AN SR e, pH, 25, LG AT
B A& FASA EE 180l G AEE TY
AEEH o2 SR A A T dhand FEFS TR Y
FoAth 1 tha lon coderE AHE-aFe] 23 5 QF TmMol| A]
AR =

e mlo ol nlo

il

-0
ofr

l:i

mz o
1. MTT assay 24

N E QEF AAE 0] &3to] HGF A ol th 3k SNPe] & 3F

ZAbat g th Al 2 A EE A AL A 540nme] s A H ol
7} w, o] oM SHE FF e AE] AEE e
o, A7 GA S M 28] 55 et EE ZAF A Al
o FA 71l A= 54 24 dFS vinete] AE59
AEES 539t Fg. 191 Yeld vhe} 7ro] HGF Al o)

Fig. 1. The results of MTT assay showed a little decreased in viable cell number in No 3, whereas No 2 is
significant decreased in viable cell number. (A): 1. control, 2. SNP treated, 3. Nano emulsion. (B),(C),(D):
The morphology of cultured cells by phase contrast microscopy. (B) control of HGF fibroblast cell, (C) HGF
fibroblast cell treated SNP (D) HGF fibroblast cell was treated by SNP and nano emulsion.
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tH 3k SNP 2] 2 2] ol A 244 7+ 5 SNPRE A 2] 3 Al 2 B v} e
oA A2 gk ol A fro Euke A

g Holx oy}
o] R o] SNPS} 28 WY £4L fikshs 54 249
EA) oA ML) B4 E RS BHE 2 5 AT

2. Interleukin-18 2] MRNA 245 EA

Pzl Welo e F $e7 Inalakindf of e 2l o
24 FOEA A A ko] YF 9| gl Avht 5

o

=

SERE

AYPS Boe] & AATH FFH L chemica S o] &3te] 7
0 EH AL FUAZ wp92] Zzhe] ABLS b2 A

i)

b1

50 For A4S AWk 14 P yE
A5 28 5 interleukin-189] 2 0]
A 29EO ™, 28 B3 S FAN F OFEAE A
S e ph9-228] A% intelelin1fe] WS Z71E AS
Q13 % ST 3 posiivet 2 © 24 AT F2
283 BA B FL FAT & YAt 4 o B A
7% 20 3 BTS00 B E WA S BB 5 ol9e.
v, 1 435k vl ) A A 9] 2ol 7t vhA) 94 9 intarlesin-
S JAT 5 ATk ol B ARE B0 §F A
AaE GFo] Fa o ATk AL e Role
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Fig. 2. A: The expression of Interleukin-18 DNA pattern, B: The grape of Interleukin 18 pattern, S.M:
size marker, 1. control 2. treated by DNFB 3. treated by Vaseline 4. treated by Nano emulsion. Nano
emulsion was decreased in DNA expression level. But Vaseline and positive control were increased in

expression level.

Fig. 3. Antibacterial effect of S.aureus and E.coli. (A): S.aureus, a. control, b. nano emulsion
50ul, ¢. nano emulsion 100ul d. nano emulsion 200ul, (B) E.coli. a. control, b. nano

emulsion 50ul ¢. nano emulsion 100ul.
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Fig. 4. This pictures shows SEM. ear s skin was a little bit swelled but it was recovered to normal condition after
being treated nano emulsion. A. control, B. treated by DNFB, C. treated by Vaseline, D. treated by nano

emulsion.
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