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Abstract: In this study, polysaccharide-poly(vinyl alcohol) (PVA) hydrogels were prepared by using y-ray and evaluated
for potential application as an anti-inflammation patch. Ulmus davidiana var. japonica (UD), one of polysaccharides has
been particularly used as an oriental remedy for the treatment of inflammation and ulcers. PVA as a biocompatible poly-
mer and glycerin as a moisturizer were blended with the UD, and its hydrogels were prepared by radiation crosslinking.
Characterizations for UD hydrogels were performed by using cytotoxicity assay, antioxidant activity test, and phys-
icochemical test such as gel fraction ratio, and swelling behavior. The results showed that these UD hydrogels had excel-
lent physical properties, anti-inflammation activity, and non-cytotoxicity on the cells. Therefore, these polysaccharide
based-UD hydrogels can be effectively used as an inflammation patch.

Keywords: Ulmus davidiana var. japonica, anti-inflammation, hydrogels, y-ray irradiation.
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Figure 1. In vitro cytotoxicity of UD extracts against L929 cells
with various UD concentrations. Each value is the mean+S.D.
(n=3). “*” indicates statistical significance relative to the UD con-
centration of 2.4 mg/mL, and “§” relative to the UD concentration
of 2.7 mg/mL (p<0.05).
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Figure 2. /n vitro cytotoxicity of UD extracts against NIH 3T3 cells
with various UD concentrations. Each value is the mean+S.D.
(n=3). “*” indicates statistical significance relative to the UD con-

centration of 2.4 mg/mL, and “§” relative to the UD concentration
of 2.7 mg/mL (p<0.05).

I 0 kGy [ 15kGy N 25 kGy ] 35kGy W 50 kGy
80 : * * *
g
o
E1 -
s
c
o
=
[+
o
=
8 |
o L TN O NN ]

0 3 5 8 10
UD concentration (wt%)
Figure 3. Gel fraction ratio of PVA/glycerin hydrogels as a function
of UD extracts concentration and irradiation dose. Each value is the

mean+S.D. (n>3). *; p<0.05 compared to the non-irradiated UD
hydrogel.
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Figure 4. Equilibrium absorption ratio of PVA/glycerin hydrogels
as functions of UD extracts concentration and irradiation dose. Each
value is the meantS.D. (n>3). “*” indicates statistical significance
relative to the non-irradiated UD hydrogel, and “§” relative to the
35 kGy irradiated UD hydrogel (p<0.05).

Zan, #3848 A15, 20143

o= Qe AT SR A TV A
YERHSITE R UD 55 &7t oS A4S
© Aasked], oA ® ] Sk ArgE ukel Z2o] UD
= 377t el A vtz FAo FEAR IS
F7] W] Ao =2 AETh(Figure 5).

N¥E Y. HMC-12 R AlZ524 TNF-a, IL-6, IL-
8 5 AXH A5 AAE ThFORE SHfrskal Jlo] HIThA
3 9EF 01-3]27] v wAYS s 2 ;qgm_/] il
tfeiAl o] &=L Ut & AFolM e =Eu O 5
S THe 2R slo|=RAS A|lxste] /‘}°]E7}°J A37g
o AR S 53 FAT S WUkl Harx} st o
Z72 2 PMA ¥ ionophore A23187=Z A= HMC-1l14

o] Aol =19l BH]oPE UD Slol=mAlE A2E F PMA
140
N . 0 kGy
| =3 10kGy
E 120 A * N E 25 kGy
= *
_‘g’ 100 1 T
=
@ B0
» *
g 60 -
[
w
@
S 40 4
E
[=]
O 9
0 - . . T .2
0 3 5 8 10

UD concentration (wt %)

Figure 5. Compressive strength of PVA/glycerin hydrogels as func-
tions of UD extracts concentration and irradiation dose. Each value
is the mean+S.D. (n=3). *; p<0.05 compared to the non-irradiated
UD hydrogel.
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Figure 6. Effects of UD hydrogels on the production of TNF-a., IL-
6 and IL-8 in A23187 and PMA stimulated HMC-1 cells. Each
value is the mean+S.D. (n>3). *; p<0.05 compared to the negative
control.
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