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Anti-inflammatory and Antioxidant Effects of Zizyphus jujuba
Miller var. inermis extracts

Chang-Eui Hongl, Young-Hee Chun’ and Su-Yun Lyu"’>X<

IDepartment of Biology, Chonbuk National University, Jeonju 54896, Korea
ZDepartment of Chemistry, Seoul Women's University, Seoul 01797, Korea
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Abstract — In the present study, the effect of Z. jujuba Miller var. inermis Rehder extracts on the secretion of atopic dermatitis
(AD)-related cytokines and hyaluronidase activity was investigated. We prepared four fractions, butylene glycol (JB), ethanol
(JE), and water (JW), with Z. jujuba Miller var. inermis extracts. JW significantly reduced the secretion of interleukin-8 and
JE reduced the secretion of tumor necrosis factor-alpha in human keratinocyte HaCaT cells. Also, hyaluronidase activity was
measured by enzyme assay and the fractions inhibited the activity in a dose-dependent manner. In addition, the human dermal
fibroblast, HDF-n cells were treated with the extracts and antioxidant activities were measured. The results showed that the
extracts increased the free radical scavenging activity and the superoxide dismutase activity. Taken together, Z. jujuba Miller
var. inermis extracts reduced the secretion of AD-related cytokines and inhibited the hyaluronidase. In addition, the extracts

showed antioxidant activity.
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Fig. 1. Viability of HaCaT cells treated with Z. jujuba Miller

var. inermis extracts. Cells were treated with extracts for 48 h
and the viability was measured by a MTT assay.
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Fig. 2. Effect of Z jujuba Miller var. inermis extracts on the
secretion of TNF-oo in HaCaT cells. (A) Viability of HaCaT
cells treated with house dust mite. Cells were treated with
house dust mite (D. farinae) for 48 h and the viability was
measured by a MTT assay. (B) Effect of house dust mite on
the secretion of TNF-o in HaCaT cells. Cells were treated
with house dust mite (D. farinae) for 48 h and TNF-o secre-
tion was measured. (C) Effect of Z. jujuba Miller var. inermis
extracts on the secretion of TNF-o. in HaCaT cells. The secre-
tion of TNF-a from HaCaT cells was induced by treatment of
house dust mite (2 pg/mL). Cells were treated with extracts of
Z. jujuba Miller var. inermis for 48 h and TNF-o secretion
was measured. JB: butylene glycol extract, JE: ethanol extract,
JW: water extract. *p<0.05, **p<0.01, ***p<0.001 compared
with control. Statistics by ANOVA and Dunnett’s Multiple
Comparison Test.
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Fig. 3. Effect of Z jujuba Miller var. inermis extracts on the
secretion IL-8 in HaCaT cells. Cells were cultured in the pres-
ence or absence TNF-a for 8 h, followed by of Z jujuba
Miller var. inermis treatment. The secretion of IL-8 was mea-
sured by ELISA. JB: butylene glycol extract, JE: ethanol
extract, JW: water extract. *p < 0.05, **p < 0.01, ***p <
0.001 compared with control. Statistics by ANOVA and Dun-
nett’s Multiple Comparison Test.
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Fig. 4. Inhibition of hyaluronidase activity by Z. jujuba Miller
var. inermis extracts. Hyaluronidase solution (5 unit/mL) was
preincubated with extracts of Z. jujuba Miller var. inermis for
60 min at 37°C, and the mixture was added to hyaluronic acid
(0.03%) for 45 min at 37°C. JB: butylene glycol extract, JE:
ethanol extract, JW: water extract.



Vol. 50, No. 2, 2019

120 -<o-IB
100 +
80

60

% Inhibition

40

20

Concentration of Z. jujube (mg/mL)

Fig. 5. Free radical scavenging activity of Z. jujuba Miller var.
inermis extracts measured by DPPH assay. Extracts of Z
jujuba Miller var. inermis were incubated with DPPH at 25°C
for 30 min and the absorbance at 519 nm was measured. JB:
butylene glycol extract, JE: ethanol extract, JW: water extract.
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Fig. 6. (A) Viability of HDF-N cells irradiated by UVA (0 — 8
J/em®), and the viability of (B) HDF-n cells and (C) UV (8 J/
cm’)-irradiated HDF-n cells incubated with Z jujuba Miller
var. inermis extracts. HDF-n cells and UV (8 J/cm2)-irradiated
HDF-n cells were treated with extracts of Z jujuba Miller var.
inermis for 48 h in the incubator at 37°C (5% CO,, 95% air),
and viability was measured by a MTT assay.
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Fig. 7. Effect of Z jujuba Miller var. inermis extracts on the
SOD activity in UV-irradiated HDF-n cells. UV-irradiated
HDF-n cells were treated with extracts of Z. jujuba Miller var.
inermis for 48 h. The cells in lysis buffer were broken by son-
ication and centrifuged.
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