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Abstract

Effects of Hyeongbangpaedok-san (HBPDS) on Allergic Contact Dermatitis
(ACD) induced by DNFB in Mice

Geun-Hee Park, Tae-Hyung Lim, Hye-Sun Park
Dept. of Sasang Contitutional Medicine, Graduate School of Dongshin University

Objectives
The present study was carried out to investigate effects of HBPDS on allergic contact dermatitis (ACD) induced
by 2,4-Dinitro-1-fluorobenzene (DNFB) in mice.

Methods

In this experiment, effects of HBPDS on body weights, skin thicknesses, skin weights, histopathological changes,
clinical aspects, erythema index, melanin index, production levels of cytokines in ACD mice were investigated.
In addition, effects on proliferation rates, release of (Bhexosaminidase and histamine were also investigated in
vitro.

Results & Conclusions

1) HBPDS inhibited enlargement of skin thickness and weight significantly (P < 0.05).

2) HBPDS treatment prevented spongiosis, edema and immune cell infiltrations.

3) Erythema, desquamation and keratosis were diminished by oral administration of HBPDS.

4) Production levels of TNF-alpha and IFN-gamma in serum were decreased by HBPDS treatment in vivo.

S) More than 200 wg/ml of HBPDS treatment decreased [Bhexosaminidase release and more than 400 wg/ml of
HBPDS treatment also decreased histamine release 7z vitro.
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Table 1. The Composition of Prescription of Hyeongbangpaedok-san (HBPDS)

Herb Pharmaceutical name Dose(g)
FEI Osteric Radix 4.0
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Figure 1. Experimental design.

All animals except normal group were received 0.1% of DNFB (304 in each ear) in AOO on day 1, 2, 3. Then
CTL, HBPDS LOW and HBPDS HIGH group of mice received 0.2% of DNFB on day 8, 10, 12, 14. All animals
were treated without HBPDS in AOO on 6 consecutive days (day 9-14). Mice were sacrificed on day 15.
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Figure 2. Effects of HBPDS on changes in body weights in
ACD mice.
Body weights were measured once in a week. Changes
in body weights were represented as average weights,
which were expressed as percentages of weight on day
1. NOR : naive group, CTL : ACD group, LOW : 10mg
/day of HBPDS treated ACD group, HIGH : 100mg/day
of HBPDS treated ACD group. Values are represented as
mean+SD (n=8).
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact
dermatitis
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Figure 3. Effects of HBPDS on skin thickness changes in
ACD mice.
Skin thicknesses were measured using vernier calipers
on day 15. NOR : naive group, CTL : ACD group,
LOW : 10mg/day of HBPDS treated ACD group, HIGH
: 100mg/day of HBPDS treated ACD group. Values
are represented as mean=SD. p < 001 vs.
non-treated naive (NOR) group, "2 < 0.05 vs. ACD
(CTL) group, (n=8).
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact
dermatitis
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Figure 4. Effects of HBPDS on skin weight changes in ACD
mice.

Skin weights were measured using micro balance on
day 15. NOR : naive group, CTL : ACD group, LOW :
10mg/day of HBPDS treated ACD group, HIGH : 100mg
/day of HBPDS treated ACD group. Values are
represented as mean+SD. £ < 0.01 vs. non-treated
naive (NOR) group, *2 < 0.05 vs. ACD (CTL) group,
(n=8).

HBPDS : Hyeongbangpaedok-san, ACD : allergic  contact
dermatitis
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Figure 5. Effects of HBPDS on histopathological changes
in ACD ftissue.
Skin tissues were stained with hematoxylin and
eosin, then observed using microscope. (A) NOR, (B)
CTL, (C) LOW, (D) HIGH. Filled arrows mean
infiltration site of immune cells. Blue bars mean
range of spongiosis (x100).
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact
dermatitis

Figureig 6. Effects of HBPDS on clinical aspect in ACD
mice.
Clinical aspects of skin lesions were observed
using digital camera on day 15. (A) NOR, (B) CTL,
(O) LOW, (D) HIGH.
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact
dermatitis
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Figure 7. Effects of HBPDS on erythema index in ACD
mice.
Erythema index were measured using color meter on
day 15. NOR : naive group, CTL : ACD group, LOW
- 10mg/day of HBPDS treated ACD group, HIGH : 100
mg/day of HBPDS treated ACD group. Values are
represented as meanSD. P < 0.001 s
non-treated naive (NOR) group, "P < 0.05 vs. ACD
(CTL) group, (n=8).
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact

dermatitis
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Figure 8. Effects of HBPDS on melanin index in ACD
mice.

Melanin index were measured using color meter on day
15. NOR : naive group, CTL : ACD group, LOW : 10mg
/day of HBPDS treated ACD group, HIGH : 100mg/day
of HBPDS treated ACD group. Values are represented as
meanSD. P < 0.001 vs. non-treated naive (NOR)
group, P < 0.05 vs. ACD (CTL) group, (n=8).
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact
dermatitis
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Figure 9. Effects of HBPDS on serum level of TNF-alpha
in ACD mice.

Level of TNF-alpha in serum was measured using
ELISA method. NOR : naive group, CTL : ACD
group, LOW : 10mg/day of HBPDS treated ACD
group, HIGH : 100mg/day of HBPDS treated ACD
group. Values are represented as mean+SD. £ <
0.001 vs. non-treated naive (NOR) group, P <
0.05 "2 < 0.01 vs. ACD (CTL) group, (n=8).
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact
dermatitis
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Figure 10. Effects of HBPDS on serum level of IFN-gamma
in ACD mice.
Level of IFN-gamma in serum was measured using
ELISA method. NOR : naive group, CTL : ACD group,
LOW : 10mg/day of HBPDS treated ACD group, HIGH
. 100mg/day of HBPDS treated ACD group. Values
are represented as meanSD. P < 0.01 vs.
non-treated naive (NOR) group, "# < 0.05 vs. ACD
(CTL) group, (n=8).
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact
dermatitis
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Figure 11. Effects of HBPDS on proliferation rates of

RBL-2H3 cells /n vitro.

Proliferation rates were measured using highly

water-soluble tetrazolium salt in various concentrations.

Values were represented as mean+SD.
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HIGH, P < 0.01), (Figure 9).
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Figure 12. Effects of HBPDS on Ghexosaminidase release
of RBL-2H3 cells /n witro.
Cells were pre-treated with HBPDS in indicated
concentrations, then activated using 50 nM of PMA
and 1 pM of A23187. B-hexosaminidase release was
measured  using  spectrophotometric  method in
various concentrations. Rest : non-treated (resting)
RBL-2H3 cells, Active : 50 nM of PMA and 1 pM of
A23187 treated (activated) RBL-2H3 cells (control).
Values were represented as mean+SD. **£ < 0.001
vs. non-treated naive (Rest) group, P < 0.05 vs.
non-treated  control  (Active) group of three
independent experiments.
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Figure 13. Effects of HBPDS on histamine release of
RBL-2H3 cells in wvitro.
Cells were pre-treated with HBPDS in indicated
concentrations, then activated using 50 nM of
PMA and 1 uM of A23187. histamine release was
measured using fluorescence detecting method in
various concentrations. Rest : non-treated (resting)
RBL-2H3 cells, Active : 50 nM of PMA and 1 pM
of A23187 treated (activated) RBL-2H3 cells
(control). Values were represented as mean+SD.
P < 0.001 vs. non-treated naive (Rest) group,
“P < 0.05 vs. non-treated control (Active) group
of three independent experiments.
HBPDS : Hyeongbangpaedok-san, ACD : allergic contact
dermatitis

HITEA 2570] @A sto]l ofste] Aol A8
Bhexosaminidase®] 2|7} -2k 202 Z718FA
(P < 0.001), RBL-2H3 celloll #iFh Hiaz#k (HBPDS)
FEEE 223k Bhexosaminidase -F-2]91 1] ]
Fe et A3k 400 wg/ml o122 i bl BoE
B (HBPDS) A 2]l 23} Bhexosaminidase 2] 7}
oI FEoE AT (P < 0.05) (Figure 12).
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3t 108] ©]4F =71% histamine T2 B3 P
< 0.001), RBL-2H3 cellol 5P} Hicati i (HBPDS)
THE A2} histamine F-2]o P G
Ze A3 200 we/ml ©)/Fe] FHiBhRCEBL (HBPDS)
Aol ©J3te] histamine 27} o3 FELE 7
2319 (P < 0.05) (Figure 13).
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