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Abstract

A lot of research about applications of natural extracts to both food and medicine is in progress. In this paper, we
tested the applicability of Rubus crataegifolius leaf extract in functional materials including its anti-inflammatory
effects. We investigated the effects of Rubus crataegifolius leaf extract on the LPS-induced production of inflam-
matory cytokines and mediators in RAW264.7 macrophage cell line. The protein expression of COX-2, iNOS, IL-
4, TNF-0, and IFN-y, phosphorylation of MAPKs (ERK, JNK, p38) and the activation of NF-xB with Rubus cra-
taegifolius leaf extract were assayed in LPS-stimulated RAW264.7 cells. Pre-treatment with Rubus crataegifolius leaf
extract significantly inhibited the protein expression of iNOS and COX-2 in a dose-dependent item and the secretion
of inflammatory cytokines such as IL-4, TNF-o, and IFN-y. Rubus crataegifolius leaf extract significantly reduced
the phosphorylation of MAPKs. The NF-kB was strongly suppressed by extracts. Moreover, the pathological phe-
notypes of contact dermatitis such as erythema, edema, and scabs were significantly decreased in Rubus crataegi-
folius leaf extract-treated mice. These results indicated that Rubus crataegifolius leaf extract have an anti-
inflammatory effect, and that this might be used as a supplement for the functional materials.
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upg-2 2] Al RAW264.7= ATCC (Manassas, VA,
USA)lA FY3ste] 10% heat-inactivated fetal bovine
serum (FBS) (HyClone, Pittsburgh, PA, USA), 100 U/mL
penicillin/streptomycin  (HyClone, Pittsburgh, PA, USA)S
8t Dulbecco's Modified Eagle Medium (DMEM,
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CO, incubator (Steriliser SFB400, Memmert, Schwabach,
Germany)ollA] 244]7F wi<Fslint Ahg7] o 222 W
el TR0, 10, 20, 100, 200, 1000, 2000 pg/mL)Z
100 pLE AlZste] Hzlste] HF 557t 0, 5, 10, 50,
100, 500, 1,000 pg/mLi FEE sl AP & 2447
B wjFskAtE. 2 & CellTiter 96" AQ,,,. One Solution
Cell Proliferation assay kit (Promega, Madison, WI, USA)
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Fig. 1. Methods of oxazolone challenges and topical administration of Rubus crataegifolius leaf extracts. Mice were sensitized with

oxazolone (5%, 100 pL) or EtOH (100 pL) to dorsal skin.
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Fig. 2. Effect of Rubus crataegifolius leaf extracts on cell
viability in RAW264.7 cells. RAW264.7 cells treated with various
concentrations of Rubus crataegifolius leaf extracts for 24 h. Cell
viability measured by proliferation assay kit.

SHK(Li et al., 2015). AHE7] o FE2ES UAAEd &
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Fig. 3. The effects of Rubus crataegifolius leaf extracts on
cytokine production in LPS-treated RAW264.7 cells. RAW264.7
cells were treated with Rubus crataegifolius leaf extracts as
indicated dose, then stimulated LPS (1 pg/mL) for 24 h. The super-
natants were harvested and IL-4, TNF-a and IFN-y levels were
measured by ELISA method as described in Method. RCLE, Rubus
crataegifolius leaf extracts. *p<0.05 vs (+). **p<0.01 vs (+).

Ap=el| 9ofste] & =] prostaglanding A A 95 6t
£& F%3H(Chen et al., 2001). 2222 COX-2 &3
A= 9SS JAsk=E a3& vepd = Atk iNOSe=
A5 S doyE F23% 347 B 49 nitric
oxide (NO)E A%t} iINOS7F H=sdhA waed T
%ol NO7F A Ho] 935S 9ozl tKHanisch, 2002).
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Fig. 4. The effects of Rubus crataegifolius leaf extracts on COX-
2 and iNOS expression in LPS-treated RAW264.7 cells.
RAW264.7 cells were treated with Rubus crataegifolius leaf
extracts as indicated dose, then stimulated LPS (1 pg/mL) for 24 h.
Expression of two proteins was determined by western blot. RCLE,
Rubus crataegifolius leaf extracts.
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Fig. 5. The effects of Rubus crataegifolius leaf extracts on
MAPK activation in LPS-treated RAW264.7 cells. RAW264.7
cells were treated with Rubus crataegifolius leaf extracts as
indicated dose, then stimulated LPS (1 pg/mL) for 24 h.
Phosphorylation of ERK, JNK and p38 was determined by western
blot. RCLE, Rubus crataegifolius leaf extracts.
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Fig. 6. The effects of Rubus crataegifolius leaf extracts on NF-
kB and AP-1 activation in LPS-treated RAW264.7 cells.
RAW264.7 cells were treated with Rubus crataegifolius leat
extracts as indicated dose, then stimulated LPS (1 pg/mL) for 24 h.
Activation of NF-kB was determined by EMSA assay kit. RCLE;
Rubus crataegifolius leaf extracts.
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%35} EMSA assay kitE 83} NF-«xBe &4 §]—°ﬂ
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Fig. 7. The effect of Rubus crataegifolius leaf extracts on the dorsal phenotypes. Rubus crataegifolius leaf extracts were repeatedly
applied to the dorsal skin of hairless mice. After 3 weeks, the difference in the skin irritation between oxazolone group and extract-treated

group was determined based on the change of dorsal pathological phenotype. A, normal hairless mouse group;

B, 5% oxazolone-treated

group, C, 5% oxazolone-treated after EtOH group; D, 5% oxazolone-treated after Rubus crataegifolius leaf extract 25 pg/mL; E, 5%
oxazolone-treated after Rubus crataegifolius leaf extract 50 pug/mL; F, 5% oxazolone-treated after Rubus crataegifolius leaf extract 100 pg/

mL.
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