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Effect of Evening Primrose Oil and Mixed Oil of
Evening Primrose—Rosemary on Atopic
Dermatitis—Induced Animal Model
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Fig.
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Fig.
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Fig.

1. The sensory assessment. A control, B: atopic dermatitis—induced

mouse, C: evening primrose oil-treated mouse, D! evening primrose-

rosemary oil-treated mouse

. The electron donating activity(EDA) of evening primrose oil(E oil).

DPPH was reacted with 20, 50 and 80 ul of E oil. The data indicates
the meantSD for triplicate experiments and significantly different from

the control. p<0.05, “p<0.01,”"p<0.001

EEEY

. The electron donating activity(EDA) of evening primrose-rosemary oil

(ER oil). DPPH was reacted with 20, 50 and 80 ul of ER oil. The
data indicates the mean+SD for triplicate experiments and

p<0.001

EEEY

significantly different from the control. “p<0.01,

. The lipid peroxidation activity(LPA) of evening primrose oil(E oil). The

activity of E oil was assessed at concentrations of 20, 50 and 80 ul
The data indicates the meantSD for triplicate experiments and

p<0.001

EEEY

significantly different from the control. p<0.05, “p<0.01,

. The lipid peroxidation activity(LPA) of evening primrose-rosemary

oil(ER oil). The activity of ER oil was assessed at concentrations
of 20, 50 and 80 ul. The data indicates the mean+SD for triplicate
experiments and significantly different from the control. “p<0.01,

p<0.001

sk

. The epidermal thickness of atopic dermatitis(AD)-induced mice were

measured after treating with evening primrose oil(E o0il) and evening
primrose-rosemary oil(ER oil) for 6 days. The data indicates the
meantSD for triplicate experiments and significantly different from

the positive control (AD). “p<0.01, “"p<0.001

EEEY
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Fig. 7. The photography of epidermal thickness. A! control, B: atopic
dermatitis—induced group, C: evening primrose oil-treated group, D:
evening primrose-rosemary oil-treated group. x 200

Fig. 8. The changes of IgE in serum. atopic dermatitis(AD)-induced mice
were treated with evening primrose oil(E oil) and evening primrose—
rosemary Oil(ER oil) for 6 days, respectively. The data indicates the
mean=SD for triplicate experiments and significantly different from
the positive control (AD). "p<0.05, “p<0.01

Fig. 9. The numerical changes of degranulated mast cells. atopic
dermatitis(AD)-induced  mice were treated with evening primrose
oll(E o0il) and evening primrose-rosemary oil(ER oil) for 6 days.
The data indicates the meanzSD for triplicate experiments and
significantly ~ different from the positive control (AD). “p<0.01,
“p<0.001

Fig. 10. The photography of degranulated mast cells. A control, B:
atopic dermatitis-induced group, C: evening primrose oil-treated

group, D! evening primrose-rosemary oil-treated group. x 200
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ABSTRACT

Effect of Evening Primrose Oil Mixed Oil of
Evening Primrose—Rosemary on Atopic

Dermatitis—Induced Animal Model

Kim, Seon Ju
Advisor : Prof. Lee, Mi Ja
Department of Complementary and Alternative Medicine,

Graduate School of Chosun University

Recently more studies have been focused on atopic dermatitis (AD) due to its
rapid increase every year in all generations, especially children. Nevertheless,
not a lot known about its mechanism and effective therapeutic agents. It is
suggested that aromatherapy using herb oil is very effective in for the
treatment of atopic dermatitis. But there are only few experimental reports
about the actual effects of or either single compound herb oil. Some studies
demonstrated that evening primrose oil, rosemary oil or brending of the two
could serve as a putative agent in AD treatment for its antioxidative effect.

This study aimed to evaluate the effects of evening primrose oil and the
mixed oil of evening primrose-rosemary on AD-induced NC/Nga mice.
Experiments were performed to examine not only the changes in their body and
organ weights but also sensory assessment and antioxidative effects such as
electron donating activity (EDA) and lipid peroxidation activity (LPA) of the
compound oil. It also examined the changes in epidermal thickness, IgE level,
and the number of mast cells from the tissues of AD-induced NC/Nga mice.

As for the result of four different groups were made for this study: a control

_5_
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group, AD-induced group, evening primrose oil-treated group, and evening
primrose-rosemary mixXed oil-treated group. There were no significant
differences in the weights of body and organs among the control group,
AD-induced group and oil-treated groups. Oil-treated groups showed
significantly sensory assessment and antioxidative effects such as EDA and
LPA compared with AD-induced group.

As for the changes of epidermal thickness using quantitative assay and light
microscopy, both the evening primrose oil-treated group and mixed oil-treated
groups showed significantly decrease compared with AD-induced group. The
decrease in thickness was especially prominent in the mixed oil-treated group.
While both single and compound oil-treated groups showed a significantly
decreased IgE level in serum than AD-induced group, and especially mixed
oil-treated group. In the degranulation of mast cells by quantitative assay and
light microscopy, evening primrose oil- and mixed oil-treated groups showed
significant decreased changes of degranulation compared with AD-induced
group, and especially mixed oil-treated group.

This study is believed to contribute as the utilization value in the

aromatherapy field of alternative medicine in AD treatment.

Key Words: Evening primrose oil, Mixed oil of evening primrose-rosemary,

Atopic dermatitis, Antioxidative effect, Aromatherapy
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Z+ Battaglia[20]19] AF&X]HA1e] AAbe| w2} iiu}wﬂﬁ’_o‘p— 100 mle] &gto]
EEA O] gol 2%E ThEo AMgetdon, LUdA R = Pl Histe] ARE

shaith o9 ARe] Azt 74 ede WA Folo] 1% et olekgd] ¥
a9l & Z4ZE 10, 50, 100, 150 B 200 whel Aols Z2; whEo] Wkl B
A Aol VLT LUFEE 40 AF FER 4] F AGHAY T
A4 Bed BEE el Wrh gt
Table 1. The component of evening primrose (Oenothera biennis) oil
Component Compound Content
Palmitic acid 6.5%
Saturated fatty acid Stearic acid 1.3%
Arachidic acid 0.3%
Monounsaturated fatty acid Oleic acid 6.3%
Linoleic acid 72(65.0-75)%
Poly unsaturated fatty acid Gamma linoleic acid 9.5(8.0-10.0)%
Alpha linoleic acid 0.2%

Table 2. The component of rosemary (Rosmarinus officinalis) oil

Component Compound Content

oxides 1,8-cineole 40.1-49.1%

a-pinene 10.3-26.9%

Monoterpene hydrocarbons B-pinene 4.3-7.71%

Limonene 2.0-4.9%

Kentones Camphor 9.9-20.7%

Esters bornyl acetate 1.0-13.2%

Sesquiterpene hydrocarbons Caryophyllene 0.01-0.21%
— 4 -
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MEIIH G L gIshe] PNET LULFE 30 19 & Mol FHL
100 ml = £ of7]9] DNCB 1 g& #H7lslol & 4] 1%94 AHzfelg wheE &
Yohaol Yol meHE thg AWl ASFAT. olEANTIHT FE 4 edw

+ Hirochi[26]1¢] ® e wgtrh = =
T A AT e 1% DNCB &85 200 ulg =¥3 th& 49 5 0.2%

D
DNCB &9 150 ul& 23]% 351t

o)

Fl Tt ofET I FYE fodeo] digh WA
Bl Yamashita 5[27]1¢] Ao uhe} st & wWHY wE F A5
(Modified SCORAD index)& 15822 & ZH-$ 108 oS oluEdyie fuz

AR LAEF = SFA A EEtol R AF EFed 150 ulE Z

=
7} olma iy o F ol 284 69 EQ mEd ¥ HuEHE e

@ AT obEy v
4 3

A TR AT H oY AXETE AT dste 72 SAHsAh A A
TA &AL AAAF A (Mettler Toledo, Switzerland)E AF&3F T A7 5 A ¢
SN AFygdzs Mg A9 s 3 o SA s

53 7HSensory  assessment)el]l &3 WWel APHEE FHAHSI] fehd
Yamashita 5[27]9] A" Ho wfet SHkerythema), F&(edema), 4% (pruritus),
%}Jﬂr”(excon'ation) k) /A Z(scaling/dryness) 2 Wi, 242 Modified SCORAD
index® 3314 & 15%12® siglvh 0312 WIgls, 142 A2 ¥shy ok <
A, 28 %EEQ s 5-919 1733 =), 338 Algh Hsh(Hd5-919 2/3
AE)E stk
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H A& o] 5 (Electron donating activity, EDA)9] &% & Blois[28]94 HhH o] ule}
o gh&o] =l AEE 2 mlo] 1 mlel 02 mMe DPPHE %2 $ o8& votex
mixerg ©]-g3ste] & EFSIAE EF & A 2oA 308 FoF FAF
reader® 517 nmolAl FFEE SAHsA gxTd vl FAEIA T ARTA 5

AEEO] HATH FHATY FHE FhES WREE BAFAT

A A 3Asb s (Lipid - peroxidation  activity, LPA)Y] =L  Kikuzaki®t
Nakatani[29]¢] ®ol we} oeE&e] 330 A8gdE ofebgo =9 252%
linoleic acid®} 0.05 M phosphate buffered saline (PBS, pH 7.0)8] =g-gdo
o] 40Ce] ShaollA 2447F Fob Hiefaldith. W ¢E § 01 ml¥ RS
&}l 30% ammonium thiocyanate®t 0.02 M ferrous chloride® % 7}8le] 2429
A AZE FoF WhAsIE T ®EA| & ELIZA readerZ 500 nmell A 3= E =
sto] iz FHEE vl ARSI A EIaEske gl g e s
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A
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%

3 % (Epidermal thickness) <] zxé% Yt AT FAL 10% neutral
buffer formalin (NBF)2.& 1A% ¢ s@d oz ¥ust v} ¥rjd %
AHVIE o]E3ste] 5 ume FAZE AHSHT g (A9 d53E sy

€ A A Harris hematoxin &3} 1% HCl-alcohol®] *#]E A% ¥ ammonias

9} lithium carbonate®] thA] A& FHFE FASAT FA7F 9859 & dAH
2 1% eosin-alcoholdehydrate &< 38 ot AgstHt) Ag &5 & &5

FHEAAe AM 59F F3Ev A (Olympus BX 50, Japan) &2 #&s ot 2E
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B4 A7A 70T BH#stET}. IgE 48 IgE ELISA kit (Koma biotech)&

S35to] dAparA e} o] & A (HRP-conjugate goat anti mouse IgE, 1:10,000)5 1
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W= Table 3% Zth A|Fol

NC/Nga A7) de A% 2 G71%A astel o 542
ol ETT HPTQ obEIIRY FUE, @

1l P,
ol EEAF AYE, THAEFAF-2 20U EFLY AUTNO F7

Aok vhehA] RTHR>005). A, F, ¥
% as ART] F8 Aol7h vheha o

>0

Table 3. The weight changes of body and organs in NC/Nga mice

X CHp>0.05)(Table 3).

m Control AD E oil(6 days) ER oil(6 days)
Body weight 25.5+1.43 26.8+3.26 26.6+1.59 26.7+1.92
Heart 0.183+0.04 0.185+0.05 0.181+0.03 0.180+0.02
Intestine 2.474+0.15 2.458+0.26 2.511+0.19 2.443+0.14
Spleen 0.156+0.03 0.158+0.06 0.153+0.04 0.151+0.05

Liver 1.685+0.18 1.729+0.15 1.693+0.17 1.632+0.15

Lung 0.179+0.07 0.164+0.05 0.161+0.09 0.172+0.08

AD :

atopic dermatitis E oil : evening primrose oil

ER oil ! evening primrose- rosemary oil. p>0.05
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HsH7HE g T 163 FolA olEu A fate 1321.622 e o,
Goto] RE Ao Aol e 4:0.71% WEhy o} EF I kel Hlsle] fre
g ZeolE HATHP<0.0D. B3 99 F FHE TFT ERolHIF -2 2vhe
9] A9, 120072 e} ofEF I EG fubre] Hlste] {F3F ztolE e
ATHP<0.00D). o] A#= FH Y AHelwo] ofEdH i fukte] Hlste] s

Brre] Agrb freletdl v et en, detol R alf-mavielede] EEL
do] GEtol T But v w2 HaE uebWlti(Table 4). E3F w53 7ol
e Tedde AR Aol Aok dAeE & 5 AATHTFig. D).

Table 4. The sensory assessment in NC/Nga mice

ASF;};); B0 Total score AD E oil(6 days) ER oil(6 days)

Erythema 3 3 1 1

Edema 3 2 1 0

Pruritus 3 3 1 0

Excoriation 3 3 1 0
Scaling/Dryness 3 2 0 0

Total 15 13£1.62 4+0.717 1+0.07

AD ! atopic dermatitis—induced, E oil : evening primrose oil- treated,

ER oil : evening primrose-rosemary oil-treated. “p<0.01,""p<0.001

Collection @ chosun



o

BT FAA TRES |

Fig. 1. The sensory assessment.
A control, B: atopic dermatitis—induced mouse,
C! evening primrose oil-treated mouse,

D: evening primrose-rosemary oil-treated mouse.
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C. AAF95(EDA) A

1. guto]

olf
i}

AR AT 54

Wid

gduto]| 2 F 29 AAF o F(EDA)S Lolry] Jshe] dute|EFzre de] 7}
7} 20, 50, 80 w7t 47 EFH E@SAIRE SAHST A7 20 ul AEEAE A
g o A= ARFAZHEDV) o] 84.2% % Ve oM 50 ule] Aol A& 63.3%% 1}
ERth Egh 80 ule] olebEAlme] Ao A HAAFghe] 47.6%% 7h7 bE}
woH(Table 5). wEbA Aag ol s(EDA)S 20, 50, 80 ule] ol &Aool A 27}
15.8% (p<0.05), 36.7% (p<0.01), 52.4% (p<0.001)E e}t on ol HF thxat
of Hste] freojst T7He JebltHFig. 2).
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Table 5. The electron donating value of evening primrose oil

Electron donating value

Evening primrose oil(ul) % of X
o ot contro

Control 100 (1.213+0.15)
20 84.2 (1.021£0.09)"
50 63.3 (0.768+0.08)"
80 476 (0.577£0.05)"

DPPH was reacted with 20, 50 and 80 ul of E oil. The data indicates

the meantSD for triplicate experiments and significantly different from

p<0.001

gk

the control. "p<0.05, “p<0.01,

Control 20 50 80
E oil(ul)

Fig. 2. The electron donating activity (EDA) of evening primrose oil (E oil).
DPPH was reacted with 20, 50 and 80 ul of E oil. The data indicates
the meanzSD for triplicate experiments and significantly different

from the control. 'p<0.05, “p<0.01," " p<0.001
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2. @gto)EFAF-martEed 9 AAEo
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i\

<!

gnte| Al G-2 20y P AAFGHEDAIE Lolbrr] $5he]
PolgFAf-2 =vkel edo] 247k 20, 50, 80 ulh 4% ¥ HE LA RS
g A3t 20 uly oEEAE APAAE AAFAZHEDV)S] 675%F Ve on,

2
=7
o

50 ule] AlEAelM = A11%% WER T HERE 80 ule] AZelM= 174%=
7_]7
_I__T;

-~

Ebstth(Table 6). Wt 245015 (EDA)L 20, 50, 80 ul®] ol &-&A &oll A
32.5% (p<0.01), 589% (p<0.001) % 826% (p<O.00)E YEwow o] &
Zarol Hlgte] fejk S7FE v lltH(Fig. 3).

o
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Table 6. The electron donating value of evening primrose— rosemary oil

Evening primrose-Rosemary Electron donating value

oil(ul) % of control

Control 100 (1.372+0.15)
20 67.5 (0.926+0.06)""
50 41.1 (0.564+0.03)""
80 17.4 (0.239+0.05)""

DPPH was used for the reacted with 20, 50 and 80 ul of ER oil. The data

indicates the mean*SD for triplicate experiments and significantly different from

the control. “p<0.01, "p<0.001

100
£
(]
(]
D T 3 T T
Control 20 50 80
ER oil(ul)

Fig. 3. The electron donating activity (EDA) of evening primrose-rosemary
oil (ER oil). DPPH was used for the reacted with 20, 50 and 80 ul of
ER oil. The data indicates the meantSD for triplicate experiments and

significantly different from the control. “p<0.01, ~“p<0.001
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duto] 2270 A H A5 (LPA)S dolr7] fste] duto]|ZE A dol
ZF 20, 50, 80 ul7} EEE 2 AIRE SAHI A 20 uld] AR A=
A A4k sgH(LPV) o] diZ&a el 100%°] vlshe] 78.6%% WElsow, 50 ule] &
+ 575%% YEETh ®EE 80 ule] A8 AZolAle A A gho] 36.8% %
Z+2} RS tH(Table 7). webA Z[ A Aqks-5(LPA)E 20, 50, 80 ul®] o€k A|s

oA 77} 21.4% (p<0.05), 42.5% (p<0.01), 63.2% (p<O.00)E el om o= &
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Table 7. The lipid peroxidation value of evening primrose oil

Lipid peroxidation value

Evening primrose oil(ul)
% of control

Control 100 (0.857+0.06)
20 786 (0.674+0.04)°
50 57.5 (0.493+0.05)"
80 36.8 (0.3150.02)"

The value of E oil was assessed at concentrations of 20, 50 and
80 ul. The data indicates the meantSD for triplicate experiments

and  significantly  different  from  the control.  p<0.05, “p<0.01,
p<0.001

100
3
& 50 -
(o
=
0 - : ;
Control 20 50 80
E oil(ul)

Fig. 4. The lipid peroxidation activity (LPA) of evening primrose oil (E oil).
The activity of E oil was assessed at concentrations of 20, 50 and
80 ul. The data indicates the meantSD for triplicate experiments

and significantly different from the control. p<0.05, “p<0.01,
p<0.001
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A3 A3 20 ule] AlE AP A= AAIAREZHLPV)e] diZ&atel 100%°] H]s)
o 58.8% % el ow, 50 ule] Ao 30.6%F WERSTE &3 80 ule] Al:
Aol A A AAsbgho] 13.0%2 7247F e tH(Table 8). wekA] A4 ka5
(LPA)2 20, 50, 80 ul®] elgb&AlmolA Zh2F 41.2% (p<0.01), 69.4% (p<0.001),
87.0% (P<0.00DZE vEpyton] ol BF tlzxae Hlste f9g S5 e
}HFig. 5).
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Table 8. The lipid peroxidation value of evening primrose- rosemary oil

Evening primrose- Rosemary Lipid peroxidation value

oil(ul) % of control

Control 100 (0.782+0.05)
20 58.8 (0.460+0.03)™
50 30.6 (0.239+0.04)"
80 13.0 (0.102+0.06)""

The value of ER o1l was assessed at concentrations of 20, 50 and 80 ul. The

data indicates the meantSD for triplicate experiments and significantly different

from the control. “p<0.01, ™"p<0.001

100
3
& 50 -
(o
=
0 - - : ;
Control 20 50 80
ER oil(ul)

Fig. 5. The lipid peroxidation activity (LPA) of evening primrose- rosemary
oll(ER oil). The activity of ER oil was assessed at concentrations of 20,
50 and 80 ul. The data indicates the meantSD for triplicate

experiments and significantly different from the control. “p<0.01,

“p<0.001
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Table 9. The epidermal thickness on oil treatment in NC/Nga mice

Epidermal thickness

Experimental group % of trol
6 of contro

Control 100 (17.86+1.32)
Atopic Dermatitis 614.3 (109.71+£11.85)
Evening primrose oil 3145 (56.17£8.23)"
Evening primrose- Rosemary oil 200.8 (35.87+2.94)"™

The data indicates the meanzSD for triplicate experiments and significantly

different from the positive control (AD). “p<0.01, “p<0.001

| FHEE

__ 750 -
()
@
[1F]
£ 500 -
o
=
£ 250 -
T
T
iy .
0
Control E oil ER oil

Experimental group

Fig. 6. The epidermal thickness of atopic dermatitis(AD)-induced mice were
measured after treating with evening primrose oil (E oil) and evening
primrose~ rosemary oil (ER oil) for 6 days. The data indicates the
meanzSD for triplicate experiments and significantly different from the

p<0.001

gk

positive control (AD). “p<0.01,
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T M =E SRS Blen A 2 YAEE dEE Q) tHFig. 7D).
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Fig. 7. The photography of epidermal thickness. A: control,
B: atopic dermatitis-induced group, C. evening primrose oil-treated

group, D: evening primrose- rosemary oil-treated group. x 200
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[gEe] % FAHoNA olEHHREY FihrS tiF72 100% (0.053+0.007)0]
3o 152.8% (0.081£0.009)F whZF ol Hldte] o] 743l oldl Hsfed,
o] ZE A2 Ao dE IgE7F 1415% (0.07520.004) (p<0.05)% ‘FebwE o
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Table 10. The changes of IgE level in serum of NC/Nga mice

IgE level

Experimental group o of |
o of contro

Control 100 (0.053+0.007)
Atopic Dermatitis 152.8 (0.081+0.009)
Evening primrose oil 1415 (0.075%0.004)"
Evening primrose- Rosemary oil 113.2 (0.060+0.003)™

Atopic dermatitis(AD)-induced mice were treated with evening primrose oil(E
oi) and evening primrose-rosemary oil(ER oiDfor 6 days, respectively. The data
indicates the mean*SD for triplicate experiments and significantly different from

the positive control (AD). p<0.05, “p<0.01

| *k
200 % )

~ 150 -
)

i

@ 100 -
L

= 50 -

0 .
Control AD E oil ER oil

Experimental group

Fig. 8. The changes of IgE in serum. atopic dermatitis(AD)-induced mice
were treated with evening primrose oil(E 0il) and evening primrose—
rosemary oil(ER oil)for 6 days, respectively. The data indicates the
meantSD for triplicate experiments and significantly different from

the positive control (AD). "p<0.05, “p<0.01
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Table 11. The numerical changes of degranulated mast cells in NC/Nga mice

Degranulation of mast cells

Experimental group % of trol
6 of contro

Control 1.4+0.3

Atopic Dermatitis 28.615.6
Evening primrose oil 10.9+1.4™
Evening primrose-Rosemary oil 6.2+0.9™

Atopic dermatitis-induced mice were treated with evening primrose oil and
evening primrose-rosemary oil for 6 days. The data indicates the meanzSD for
triplicate experiments and significantly different from the positive control (AD).
“p<0.01, "p<0.001

— |_ *kk
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£ N
E o

= Control E oil ER oil

Experimental group

Fig. 9. The numerical changes of degranulated mast cells. atopic
dermatitis(AD)-induced  mice  were treated with  evening
primrose oil(E oil) and evening primrose-rosemary oil(ER oil) for 6
days. The data indicates the meantSD for triplicate experiments
and significantly different from the positive control (AD). “p<0.01,
“p<0.001
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CHOSUN UNIVERSITY

A B
C D

Fig. 10. The photography of degranulated mast cells. A: control,
B: atopic dermatitis-induced group, C: evening primrose oil-treated

group, D! evening primrose— rosemary oil-treated group. x 200
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