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Abstract 2. PLAG inhibits transcriptional activity of STAT®. 5. PLAG inhibits eosinophil migration by suppressing CCL26
It is well known that IL-4 induced CCL26 expression is mediated by JAK1/STAT6 signaling pathway. We expression in vitro.

confirmed that PLAG inhibits the transcriptional activity of STAT6 by regulating its phosphorylation and _ _ _ _ _ _ _
nuclear translocation. We performed chemotaxis assay using murine eosinophils differentiated from bone marrow cells and a

Increased number of eosinophils in the circulation and sputum is associated with the severity of

asthma. The respiratory epithelium produces chemokine (C-C motif) ligands (CCL) which recruits human eosinophil cell line, EoL-1. CCL26-containing medium from IL-4 stimulated A549 cells caused
and activates eosinophils. A chemically synthesized monoacetyl-diglyceride, PLAG (1-palmitoyl-2- A Bgm CEW chemotactic invasion of these cells, which was inhibited by pre-treatment of PLAG in a concentration
linoleoyl-3-acetyl-rac-glycerol) is a major constituent in the antlers of Sika deer (Cervus nippon - 7 2 s E dependent manner.

Temminck) which has been used In oriental medicine. This study was aimed to investigate the E%”’ I L 4 A c

molecular mechanism of PLAG effect on the alleviation of asthma phenotypes. A549, a human a - 2 .. g SiglecF .. (o ngifferentiated 2 ™

alveolar basal epithelial cell, and HaCaT, a human keratinocyte, were activated by the treatment of " . B : Z = ey ’ 5 .

interleukin-4 (IL-4), and the expression of chemokines, known to be effective on the induction of STATS -~  — 10 50 100GM) PlAG - - 1 5 10 somemb MAs - - 1 5 10  8oGemD : 5™ *
eosinophil migration was analyzed by RT-PCR. The expression of IL-4 induced genes was D — - T S— ;W

modulated by the co-treatment of PLAG. Especially, CCL26 expression from the stimulated L e e sy 3 l

epithelial cells was significantly blocked by PLAG, which was confirmed by ELISA. The - B = ——— - R

transcriptional activity of signal transducer and activator of transcription 6 (STATG6), activated by e e (ng/mL)

IL-4 mediated phosphorylation and nuclear translocation, was down-regulated by PLAG In a —

concentration-dependent manner. In ovalbumin-induced mouse model, the infiltration of immune =

cells into the respiratory tract was decreased by PLAG administration. Cytological analysis of the E L4, 2O G

Isolated bronchoalveolar lavage fluid (BALF) cells proved the infiltration of eosinophils was AL TR EER. BB s D,

IL-4, 10 ng/mL

E
significantly reduced by PLAG. In addition, PLAG inhibited the migration of murine bone marrow- A | PoTATE 8 i e s S
derived eosinophils, and human eosinophil cell line, EoL-1, which was induced by the addition of W ——— STATG & w0 - - .
A549 culture medium. Merge = » =
= (b
- Figure 2. (A) Various concentration of a STAT6 inhibitor (STAT6i, AS1517499) were treated onto A549 cells 5 o
I ntrOd u Ctl O n which were activated by IL-4 (10 ng/mL), and showed inhibitory effect on the secretion of CCL26 from the a—— — 1 5 10 PLAG " — o0 1__ 5 10 _ 50
epithelial cells in a concentration-dependent manner. *p<0.001, **p<0.01. (B) Reporter construct containing IL-4, 10 ng/mL (Ha/mL) Bl S ilaimi)

luciferase gene regulated by STATG6 activity was transfected into A549 cells and the effect of PLAG on the

expression of the luciferase gene was analyzed by Dual-Glo luciferase system. The inhibitory effect of PLAG _ _ _ _ _ _ _ _
on STAT6 activity resulted in the decrease of luciferase expression. *p<0.001, **p<0.01. (C) The effect of Figure 5. (A) Murine eosinophils were differentiated from BM cells by treating SCF, FLT3 ligand and IL-5

PLAG on the inhibition of IL-4-induced SEAP activity was evaluated in HEK Blue IL-4/IL-13 cells. for 2w. The differentiated cells were analyzed by FACS staining with Sigleck and CD11b.

= Asthma is a chronic inflammatory airway disease in which mast cells, T cells, and eosinophils
are infiltrated into the respiratory region [1].

= Eosinophils are circulating granulocytes responsible for parasite infection, allergy, and asthma *0<0.001, **p<0.01. (D-E) Cellular extracts of IL-4 and/or PLAG treated epithelial cells were analyzed by _Sig|ec|:+/c_:D11b+ _ce||s were incre_ased in_ the _differentiated cells to ~25%. (B) CCR3 expression was
[2]. Western blotting. PLAG decreased the phosphorylation of STAT6 with dose dependency in both A549 (D) Increased In the differentiated murine eosinophils. (C-D) The supernatant of IL-4 and/or PLAG-treated
and HaCaT (E). (F) Confocal microscopy showed that IL-4 induced nuclear localization of phosphorylated A549 cells was prepared and used for the migration assay. The transmigration of eosinophil was decreased
= CCL26, also called eotaxin-3, is an eotaxin-family of chemokines and the most potent eosinophil STAT6, which was inhibited by the co-treatment of PLAG. by PLAG treatment in both murine BM-derived eosinophils (C) and human eosinophil cell line, EoL-1 (D).
concentrations.
- CCL26 is produced in response to IL-4 via STAT6 pathway [4]. 3. PLAG alleviates inflammatory phenotypes in allergic asthma model.
A large number of inflammatory cells including eosinophils were infiltrated into the lung tissue of OVA-
. - - A - SO - - - challenged mice group compared with the control group. PLAG administration significantly reduced the I -
PLAG s a synthetic monoacetyl-diglyceride, which Is an effective regulator of THZ immunity Infiltration of immune cells similarly with DEX treatment. CCL26 concentration in BALF was also COnC USIOn

and rheumatoid arthritis [5].
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effectively reduced by DEX or PLAG administration.

 Infiltrated eosinophils into the airway are an important phenotype of asthma. Treatment of PLAG
significantly reduced the number of immune cell infiltration including eosinophils in the airway In
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- o ] e . D  Epithelial cells produced CCL26 in response to IL-4 stimulation, and PLAG effectively attenuated
Ox© MRNA and protein expression of CCL26 induced by IL-4 through regulating the transcriptional
— A g o activity of STATG.
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= 3 ' i _ ‘ | the supernatant of IL-4 stimulated A549 cells.
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i _ e . Figure 3. (A) Mice were sensitized and challenged by OVA, and the efficacy of PLAG and DEX was tested
1. IL-4 induced CCL26 expression is inhibited by PLAG. in the generated asthma model as depicted. (B-C) The lung tissues from the OVA-sensitized and- N RS
We analyzed the expression of relevant genes with the regulation of eosinophil migration to find the challenged mice were stained with H&E, and the representative images were displayed (X200 v
relationship of PLAG function in asthmatic pathogenesis by RT-PCR. We found that the expression of magnification, B). Infiltrated immune cells were counted, calculated and displayed as inflammation index. Lung Epithelial Cell
CCL26 was significantly inhibited by PLAG in a dose-dependent manner. The effect of PLAG on IL-4 Eosinophils from each of the three mice per treatment group were analyzed morphometrically and mean 333 $:$:$:$:$:$:$:$:$:$3:$: 38888 1§ BB BBLLLLLLLLLLLLLS
induced CCL26 secretion in A549 cells was also verified by ELISA. PLAG caused a concentration- and eosinophil counts per 50 x 50 um area = SD were displayed. Four such areas were measured from each
time-dependent inhibition of IL-4 induced CCL26 production from the epithelial cells, A549 and HaCaT. tissue section. PLAG was the most effective with a dose of 50 mg/Kg as shown in (B) and calculated in (C).
These findings suggest that PLAG is able to inhibit IL-4 induced production of CCL26 from epithelial cells. *p<0.001. (D) The expression level of CCL26 in BALFs of OVVA-challenged mice was analyzed by ELISA.
Each sample was analyzed in triplicate and displayed as mean + SD. *p<0.001.
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. [ 4. PLAG decreases eosinophil infiltration into the airways of asthmatic
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Diso 9 SElasEAiD 'i'ﬂ CBC analysis of the BALFs showed that most blood cell populations were massively increased in OVA-
_ ICAN-1 i | e i 3 challenged mice, which were decreased by PLAG and DEX treatment. Especially, the number of infiltrated
o7 9 eosinophils into the airway of OVA-challenged mice was decreased in PLAG administered mice, as seen in
" T Q- CBC and FACs analysis.
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Figure 1. (A) A549 cells were treated with various doses of PLAG for 1 h and stimulated with I1L-4 (10 ng/mL) = - : i
for 24 h. The mRNA levels of relevant genes were analyzed by RT-PCR. (B) The culture supernatant was NCRRR S o [3] Banwell ME., et al. (2002). Cytokine. 17(6): 317-23.
harvested at 48 h, and the protein level of CCL26 was evaluated by ELISA. *p<0.001, ***p<0.05. (C) A549 cb1ib
P 4 ’ P (©) Figure 4. (A) Cells were harvested from the BALFs of OVA-challenged mice and analyzed by CBC. The [4] Hoeck J., et al. (2001). J Immunol. 167(6):3216-22.

cells were pretreated with PLAG (10 pg/mL) for 1 h and stimulated with IL-4 (10 ng/mL) for various lengths o : : ) :
of time. NC; negative control. *p<0.001, **p<0.01, *** p<0.05. (D) HaCaT cells were treated with various number of infiltrated immune cells were increased in OVA-challenged mice. PLAG or DEX treatment

doses of PLAG and stimulated with 1L-4 (20 ng/mL) for 24 h. The mRNA levels of CCL 26 were analyzed by inhibited immune cell infiltration into airways to the level of normal control. (B) Cells were collected from [5] Yoon, S. Y., etal. (2015). Immune Netw. 15(2): 100-109.

RT-PCR. (E) PLAG also decreased CCL26 secretion from HaCaT cells in a dose-dependent manner. *p<0.001, the BALF, and analyzed by flow cytometry. (C) SiglecF+/CD1Lb+ eosinophils were Increased in the OVA-
*x0<(), 05, challenged mice, which were decreased in PLAG- or DEX-treated mice.
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