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Effect of Lavender (Lavendular officinalis) Essential Oil on Nitric Oxide
Production in UVB-irradiated mice

Seon-Young Song*, Hyun-Hwa Lee***

Abstract

The aim of this study is to evaluate the effects essential oil from Lavendular officinalis on the production of UVB-

irradiated-induced nitric oxide(NO), in vivo and in vitro. NO is a recently discovered mediator of cell communication

involved in a variety of physiological and pathophysiological processes. This enzyme is present in various tissues including

smooth muscle cells and macrophages and take part in several immunopathological process. /n vitro, the cytotoxicity and
cell viability of aroma oil was evaluated by the MTT assay in the concentration of 0.01, 0.05, 0.1%. And, the effect of
aroma oil was investigated to production of NO in human fibroblast cells line CCD-986sk (2x10° cell/well) after UVB-
irradiation with aroma oil (0.01, 0.1, and 1%). The result showed that aroma oil did not affected the production of NO.
In vivo, it was investigated to production of NO after UVB- irradiation with aroma oil. The experimental groups were
divided into four groups. Aroma oil was stimulated the production of NO by itself. As the results, all of the in vitro and
in vivo, aroma oil were affected production of NO by dependent the concentration-manners.
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Human fibroblast skin cell?] CCD-986sk Al £+
A EF-2-3) (KCLB, Seoul, KOREA WA 795+41
1, Dulbecco’s modified Fagle’s medium(©] 3},
DMEMe©] 2} ghell 10% FBS, 100u/ml. penicillin, 100
ug/mL streptomycine &3k A & Al&-3}e] 37°C,

5 % CO, incubatorol| 4] v o¥&}tsich.
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AT ES AP FEAE (CHE, UIA, S=)0lA
A2 FFEE de 6573 E C57BL/I6 mouse(H =
25-35 g)Z A&l Th vR-AE 23+2°C, FEE 45
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3. UVB ZAl(irradiation)2} O}20t22! 2|

1) In vitro

Fv) " A4 CCD-986sk Al EZ(2x10° cell/well)l
302nm 332l UVBE W& 3= # Z(Sankyo denki,
Japan)E 1J/em?e] F3S ZAREE &, o}=n}e 2(0.01,
0.1, 1 %y& 22k A7k 3 -, A2, 6, 12 A1
2 NOE 3433l

2) In vivo

C57BL/6 v}$-2=0] 302 nm ¥3e] UVBE WEshe
3L (Sankyo denki, Japan)Z 1J/cm?2] S ZAFSH
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4. MTT &3
Hj ) AR 950 wioll MTT solutiong 50 pk¥ 43
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oj A Al Zo AHzls| = F 37°C, 5% CO, v %710l A
3~4A) 7}k vl k&2t DMSO (350 ul)S- 2+2+e] sampleo]
2o Wh-8-A)Z] %, microplate reader (Molecular Devices,
Sunnyvale, CA, US.A)E ©]-&-3t¢] 540 nmel X OD.#&
2743813t} o]u, blank= PBS -840 2 3}5it}
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Fig. 1. Effects of aroma oils from lavender on the NO
production from CCD-986sk fibroblast cell line as
a function of concentration. Each groups were
cultured during the 3, 6, or 12 hours. The nitrite
was assayed as described on the methods. The
results are expressed as compared with the arbitray

intensity of control (3 determina- tions , meant SD,
*P<0.05 vs. control).
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Fig. 2. Effects of aroma oils from lavender on the UVB-
induced NO production in the CCD-986sk fibroblast
cell. Each groups were cultured during the 3, 6, or
12 hours. The nitrite was assayed as described on the
methods. The results are expressed as compared
with the arbitray intensity of control (3 determina-
tions, meant SD, “P<0.05 vs. control).
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Fig. 3. Effects of aroma oils from lavender on the UVB-
induced NO production in the mice skins. UVB
was irradiated. And, each groups were measured
during the 1, 3, 7, 15,0or 21 days. Each group was
used 5 mice. The results are expressed as compared
with Group 2 (5 determinations, mean=t SD).
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Table 1. Effects of aroma oils from lavender on the NO
production from CCD-986sk fibroblast cells
(unit:uM/mg protein).

A9, e1ast

Table 3. Effects of aroma oils from lavender on the UVB-
induced NO production in the mice skins
(unit:uM/mg protein).

Groups

Groups

Times Group I Group 2 Group 3  Group 4 Days Group 1 Group 2 Group 3  Group 4
3 hour 0.5£0.0 0.7+0.0 0.8+0.1 22+1.5 1 day 1.36%+0.19 1.29£0.13 - 1.12+0.46
6 hour 0.4+£02 09+05 1.5£0.2* 2.5+0.5* 3day 1.22+0.03 1.43£0.17 1.19£0.07 1.22+0.39
12 hour  09+03 1.1£03 1.6+0.6 05%0.0 7 day  1.30%+0.05 1.59£0.05 1.88£0.41 1.64+0.28

*P<0.05 compared with Group 1

Group 1.CCD-986sk cell was cultured DMEM culture
medium.

Group 2.CCD-986sk cell was cultured DMEM culture
medium and aroma oil (0.01%).

Group 3.CCD-986sk cell was cultured DMEM culture
medium and aroma oil (0.1%).

Group 4.CCD-986sk cell was cultured DMEM culture
medium and aroma oil (1%).

Table 2. Effects of aroma oils from lavender on the UVB-
induced NO production in the CCD-986sk
fibroblast cells (unit:uM/mg protein).

(,?;E_.uﬁ?: Group 1  Group 2 Group 3  Group 4
3 hour 1.5£0.0 1.5+0.1 13+03 1.84+0.2
6 hour 1.5£0.0 19£03 13£0.1 1.9+04
12 hour  1.8£0.3 1.6£0.1 1.6+0.6 1.9+0.4

Group 1.CCD-986sk cell was cultured DMEM culture
medium after UVB- irradiation.

Group 2.CCD-986sk cell was cultured DMEM culture
medium and aroma oil (0.01%) after UVB-irradiation.
Group 3.CCD-986sk cell was cultured DMEM culture
medium and aroma oil (0.1%) after UVB-irradiation.
Group 4. CCD-986sk cell was cultured DMEM culture
medium and aroma oil (1%) after UVB-irradiation.

£ o] DNA 2330, apoptosis, A} WAL So] doi
U2, cytokine AR AT A2 FgFS FT2
[6], [201, 211, [22], [28], [35]. UVOll ZA}E 3= 3
3}8hak-2-(photochemical reaction)?] B4 k4% (ROS)
HkS-o] §9E o] heme oxygenase-1 (HO-1)2& 3}
interleukin A§43-& F-=3kcH14], [29], [34]. TS, ¥
7} A8HA A== DNAJYS $F T ebo] Ex1H
olggh, WA A4S 2A37] fg W AJMAR
proinflammatory cytokine?l TNF-, IL-1, TL-6, IL-10,
IL-123} prostaglandin E, (PGE2), A} cytokineS!
IFN-gamma®} 22 2 o] M x9} oA x|
Al EH]E o)X 15], [27].
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15 day 1.66+0.22 1.68+0.09 1.44+0.23 1.49+0.05
21 day 1.61+0.15 1.6520.01 1.59£0.63 1.88+0.11

*P<0.05 compared with Group 2

Group 1. Mice were breed on the general conditions.
Group 2. Mice were breed on the general conditions after
UVB-irradiation.

Group 3. Mice were breed and rubbed the skin with aroma
oil once per two days after UVB-irradiation.

Group 4. Mice were breed and rubbed the skin with aroma
oil only one after UVB-irradiation.

froll Fodal, A A e} o] WM FEF0] apoptosis
£ FIeitH 1], [25]. UVE ZA18E % broceoli F+5&
< 1umol sulforaphane®] %] 0.3umol*1 4] 1.0 pmol
A Fae A5 NO B ol 9T T84 TF
AL AR A ZAAT5). U4 A RAW 264.7
M350 lipopoly-saccharide (LPS) (1 pg/L)Yg 3}
o % 9% WS FE3 F o7k AE(1~100
ug/mLyS F7hske] Azl wigsiH, L/t &S
10, 100 zg/mLS A7Fl & ollA NO Aol 7
BHe}H36]. ¥ 7ol A1 = human fibroblast cell line©!
CCD-986sk cell®ll aroma oil (0.01, 0.1, 1%)=- Bl %
o] A A A3t =ul, gl vlE] 9k v NO
A7de] #FE o] aroma oil AHA = NO Ao IS
- S FEE F AJAAu} F 2po]E HolA] grof
=40] Sle 2o AEEYTE RAW264.7 Al Ee] 3L
2} 4284 chitosan (water-soluble chitosan, WSC,
M.W. 300,000 Da, DAC>90%)< 3 7}8}#(0.0.1, 0.1,
1 mg/ml) 2 AA 2= NO AAl 371 A,
fIFN- gamma®} chitosang &3}3te] A=zl A2 4
- WSC Fizol vl#sto] v 24717 FH-El&= NO
o] 271 AuH16]. B-1,3 glucan A S Kufferd &
o A 7ske] wiFE -, p-1.3 glucan HE2] 1=
71l Hl#ste] NOS] A/ o] S7He o] HaE Atk
[10]. 4+ 2 ik AbEd A 2(50~500 pug/ml)S o
M3 (glial cells)?t EA U= vl gR el A X3+ & LDH
£ A 4 AkEd S 739 50~100 pg/mL, WA}
AFEYUE 50200 pug/mLolA] LDHZ} BAF A Xl okl
off vla] #A EulEo}h [33]. Ol M E] RAW264.74)
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