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A comparison of the effects of dexamethasone-pharmacopuncture and
dexamethasone-oral administration based on traditional Korean medicine
theory on anaphylactic reaction in mice
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ABSTRACT

Pharmacopuncture, or herbal acupuncture, is a new form of therapy derived from combinations of two
traditional therapeutic methods, herbal medicine and acupuncture therapy. To compare the efficacy
between dexamethasone-pharmacopuncture (DP) and dexamethasone-oral administration (DO), the effect
of DP was investigated in murine models. Anti-anaphylactic effects of dexamethasone treatments were
investigated in compound 48/80-induced systemic anaphylactic reaction, ear swelling response, and
passive cutaneous anaphylaxis (PCA). DP treatment significantly inhibited the compound 48/80-induced
systemic anaphylactic reaction, ear swelling response, and PCA. The effects between DP and DO were on
a similar level. These results indicate that DP can be used as an alternative method for DO in case of
emergency.
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INTRODUCTION principle of pharmacopuncture treatment, but selected a
material from western medicinal materials that work fast.
Glucocorticoids are a class of steroid hormones that bind to

intracellular glucocorticoid receptors (GRs). In turn, the GR

Pharmacopuncture, or herbal acupuncture, is a new form of
therapy derived from combinations of two traditional

therapeutic methods, herbal medicine and acupuncture therapy.
Pharmacopuncture is mainly categorized depending on the
medicinal materials used. There are four main categories:
meridian-field pharmacopuncture, eight-principle pharmaco
puncture, bee-venom pharmacopuncture, and single-compound
pharmacopuncture. Among them, single-compound pharma-
copuncture uses extracts from medicinal materials such as
Hominus placenta, Scolopendrid, wild ginseng and ginger (Kim
and Kang, 2010). Single-compound pharmacopuncture
traditionally has used eastern medicinal materials; however, we
used western medicinal material in this study. We used the

“Correspondence: Phil-Dong Moon

E-mail: pdmoon@khu.ac.kr

Received July 4, 2013; Accepted August 21, 2013; Published
August 31, 2013

doi: http://dx.doi.org/10.5667/tang.2013.0017

© 2013 by Association of Humanitas Medicine

TANG / www.e-tang.org

complex migrates to the nucleus where it inhibits nuclear factor
(NF)-xB and activator protein (AP)-1 driven gene expression
(Barnes, 2006). Moreover, glucocorticoids may suppress
granulocyte activation and recruitment, preserve endothelial
cell integrity and control vascular permeability (Thompson,
2003). Dexamethasone (Dex) is a synthetic glucocorticoid
which shows a 20 to 30 times higher potency to evoke anti-
inflammatory effects relative to the endogenously produced
cortisol (Blaser et al., 2011). It has been reported that the
glucocorticoid Dex has an antiallergic activity and clinical
efficacy in allergic diseases (Puigner6 et al., 1995; Wershil et
al., 1995). Thus, here we compared the efficacy between
dexamethasone-pharmacopuncture (DP) and dexamethasone-
oral administration (DO) in mice.

ST36 is a specific acupoint located on the stomach
meridian (/2£F% "W 1 %¢) and known to strengthen the Qi, not
only the stomach Qi, even though this acupoint belongs to the
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stomach meridian but also the general Qi in the whole body.
ST36 is one of the most frequently used acupoints that can be
stimulated through needles or “moxibustion” to balance and
harmonize Yin and Yang by improving the flow of Qi along the
meridians. For this reason, ST36 is the target to treat various
diseases in the gastrointestinal tract as well as general
symptoms in the whole body (Hu et al., 2013).

Mast cells are regarded as critical effector cells in the
allergic and inflammatory reactions that underlie immediate-
type hypersensitivity reaction-mediated clinical conditions such
as urticaria, allergic rhinitis, bronchial asthma, and atopic
dermatitis (Emi and Maeyama, 2004; Miescher and Vogel,
2002). The release of vasoactive substances is produced locally
in naive animals using the IgE of animals. IgE is injected
intradermally into naive animals and the tested substance
mixed with a dye (typically Evan’s blue) is subsequently
administered intravenously (usually after 24 - 72 h).
Subsequent to the antigen-antibody reaction, vasoactive
substances are released, resulting in a dramatic local increase in
vascular permeability (Bazin et al., 1990). As the tested
substance is mixed with a dye, the local cutaneous reaction is
evidenced by a colored spot (Verdier et al., 1994). Activated
mast cells can produce histamine as well as a wide variety of
other inflammatory mediators as well as several pro-
inflammatory and chemotactic cytokines, such as tumor
necrosis factor (TNF)-a, interleukin (IL)-6, IL-8, and IL-13
(Royer et al., 2001; Stassen et al., 2001). Histamine is a well
characterized and potent vasoactive mediator that has been
implicated in the acute phase of immediate-type
hypersensitivity reactions among the substances released upon
the degranulation of mast cells (Moon et al., 2004; 2005;
Petersen et al., 1996).

Mouse models were used to compare the efficacy between
DP and DO in the anaphylactic shock, ear swelling response
and passive cutaneous anaphylaxis (PCA).

MATERIALS AND METHODS

Materials

Compound 48/80, anti-dinitrophenyl (DNP) IgE antibody,
DNP-human serum albumin (HSA), Dex, and Evans blue were
purchased from Sigma Chemical Co. (St. Louis, MO, USA).

Animals

The original stock of male ICR mice (5 weeks old) were
purchased from the Dae-Han Experimental Animal Center
(Eumsung, Chungbuk, Republic of Korea), and the animals
were maintained at the College of Korean Medicine, Kyung
Hee University. Five to seven animals were housed per cage in
a laminar air-flow room maintained at a temperature of 22 +
1°C and relative humidity of 55 + 1% throughout the study. No
animal was used more than once. The research was conducted
in accordance with the internationally accepted principles for
laboratory animal use and care as found in the US guidelines
(NIH publication #85-23, revised in 1985).

Dex treatment

Mice were divided randomly into ‘DP’, ‘DO’ and ‘Control’
groups. The concentration of Dex injected each mouse of DP
group was 10 times higher than DO group, but 10 times less in
volume. The Zusanli acupoint (ST36) is located 5 mm below
and lateral to the anterior tubercle of the tibia. Dex (3 mg/kg)
was injected into ST36 acupoint of each mouse (DP group)
using a microsyringe with a 29-gauge hypodermic needle and
administered orally with sonde in DO group.
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Compound 48/80-induced systemic anaphylactic reaction
Mice (n = 4) were given an intraperitoneal injection of the mast
cell degranulator compound 48/80 (8 mg/kg). Dex was
dissolved in saline and treated 1 h before the injection of
compound 48/80. The period for observation of mortality was
based on the control mice that had died in 18 min by compound
48/80. Mortality was monitored for 18 min after induction of
anaphylactic reaction.

Ear swelling response

Compound 48/80 was freshly dissolved in saline and injected
intradermally into the dorsal aspect of a mouse (n = 4) ear
using a microsyringe with a 29-gauge hypodermic needle. Ear
thickness was measured with a digimatic micrometer (Mitutoyo,
Japan) under mild anesthesia. Ear swelling response
represented an increment in thickness above baseline control
values. Ear swelling response was determined 40 min after
compound 48/80 or vehicle injection. Dex treatment of each
group was performed 1 h before the compound 48/80-injection
(100 pgfsite). The values obtained appear to represent the effect
of compound 48/80 rather than the effect of the vehicle
injection (physical swelling), as the ear swelling response
evoked by physiologic saline returned to nearly the baseline
thickness within 40 min. The inhibition rate of the ear swelling
response was calculated using the following equation:

% inhibition = (A- B) x 100/ A

in which A is the ear thickness (mm) without Dex treatment and
B is the ear thickness (mm) with Dex treatment.

PCA reaction

The mice (n = 4) were injected intradermally with 100 ng of
anti-DNP IgE antibody into left dorsal skin site that had been
shaved and equal volume of phosphate-buffered saline (PBS)
into right dorsal skin. The sites were outlined with a water-
insoluble red marker. Forty-eight hours later, each mouse
received an injection of 200 pl of a 1:1 mixture of 1 mg/ml
DNP-HSA in PBS and 4% Evans blue via the tail vein. Dex
treatment of each group was performed 1 h before this injection.
The mice were sacrificed 40 min after the intravenous
challenge. The dorsal skin of the mouse was removed for the
measurement of the pigment area. The amount of dye was then
determined colorimetrically after extraction with 0.5 ml of 1 N
KOH and 4.5 ml of a mixture of acetone and phosphoric acid
(with a ratio of 13:5) based on the method of Katayama et al.
(1978). The absorbent intensity of the extraction was measured
at 620 nm in a spectrofluorometer, and the amount of dye was
calculated with the Evans blue measuring-line. The inhibition
rate of PCA was calculated using the following equation:

% inhibition = (A-B) x 100/ A

in which A is the amount of dye without Dex treatment and B is
the amount of dye with Dex treatment.

Statistical analysis

The results are expressed as the mean + standard error of the
mean (S.E.M.). The statistical evaluation of the results was
performed by an independent t-test. The results are significant
with a value of p < 0.05.

RESULTS
Comparison of the effects between DP and DO on
compound 48/80-induced systemic anaphylaxis

To compare the contribution between DP and DO in
anaphylactic reaction, we first used the in vivo model of
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Table 1. Effect of DP or DO on compound 48/80-induced systemic
anaphylactic reaction in mice

Treatment * Compound 48/80 Mortality (%)°
(8 mg/kg)”
None (saline) + 100.00 + 0.00
DP (3 mg/kg) + 12.50 + 6.25
DO (3 mg/kg) + 12.50 + 6.25

*The groups of mice (n = 4/group) were pretreated with Dex 1 h
before the compound 48/80 injection. The compound 48/80 solution
was intraperitoneally given to the groups of mice. “Mortality (%) is
presented as the ‘number of dead mice x 100 / Total number of
experimental mice’. Each datum represents the mean + S.EM. of
three independent experiments. “p < 0.05; significantly different from
the control value

systemic anaphylaxis. As shown in Table 1, an oral
administration of saline as a control induced 100% of fatal
reaction. When the Dex was treated to the mouse 1 h before
compound 48/80 injection, the mortality was significantly
reduced at both groups (Table 1).

Comparison of the effects between DP and DO on ear
swelling response

That an intradermal application of compound 48/80 at a
concentration of 50 - 200 pg/site can induce an ear swelling
response in normal mice was confirmed in a previous
experiment (Shin et al., 2004). In the present study, a
concentration of 100 ug/site was chosen for the compound
48/80-induced optimal ear swelling response. As shown in
Table 2, the ear swelling response derived from compound
48/80 was inhibited in both groups; however, DP was better
than DO.

Comparison of the effects between DP and DO on PCA
PCA is one of the most important in vivo models of
anaphylaxis in local allergic reactions (Wershil et al., 1987).
When the Dex was treated to the mouse, the PCA reaction was
inhibited (Fig. 1). The best result was obtained at DP group.
Amounts of increased dye at DP and DO groups were 0.15 +
0.03 and 0.19 + 0.06, respectively. The amount of increased
dye in control mice was 0.58 + 0.04.

DISCUSSION

The present study showed that DP treatment inhibited the
systemic anaphylactic reaction, ear swelling responses, and
PCA in mice. Even the inhibitory effects of DP were better than
those of DO.

Stimulation of mast cells with compound 48/80 is believed

Table 2. Effect of DP or DO on compound 48/80-induced ear swelling
response in mice

Treatment Pre-thickness  Post-thickness Inhibition
(mm) (mm) (%)
None (saline) 0.31+0.03 0.74+£0.04 0.00+2.09

DP (3 mg/kg) 0.30 £0.04 0.60 = 0.06 30.23+4.90

DO (3 mg/kg) 0.31+£0.02 0.62 +£0.05 27.91+3.32

The groups of mice (n = 4/group) were pretreated with Dex 1 h before
the compound 48/80 injection. Twenty microliters of compound 48/80
(100 pgf/site) were injected intradermally. Results represent the mean
+ S.E.M. of threeindependent experiments. “p < 0.05; significantly
different from the control value.
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Fig. 1. Effect of DP or DO on 48 h PCA in mice. The groups of mice (n
= 4/group) were pretreated with Dex 1 h before antigen (DNP-HSA)
injection. Each datum represents the mean + S.E.M. of three
independent experiments. “p < 0.05; significantly different from the
control value.

to initiate the activation of a signal transduction pathway,
which leads to a histamine release. There have been some
reports that compound 48/80 is able to activate G proteins
(Mousli et al., 1990a, b). Chadi et al. (2000) announced that
compound 48/80 activates mast cell phospholipase D (PLD) via
heterotrimeric ~ GTP-binding proteins. They identified
recombinant Gy, subunit markedly synergized PLD
activation by compound 48/80 in permeabilized RBL-2H3 cells.
Murine mast cells are a good experimental model for the study
of compound 48/80-induced histamine release (Alfonso et al.,
2000). A report that compound 48/80 increased the
permeability of the lipid bilayer membrane by causing a
perturbation of the membrane (Tasaka et al., 1986) indicates
that this membrane permeability increase may be an essential
trigger for the release of mediators from mast cells. Our results
showed that the DP treatment inhibited the compound 48/80-
induced systemic anaphylactic reaction and ear swelling
response (Tables 1 and 2). Thus, it is possible to hypothesize
that the DP treatment may not act on the lipid bilayer
membrane affecting the prevention of the perturbation induced
by compound 48/80.

The high-affinity 1gE-receptor (FceRI) is expressed
primarily by mast cells (Daeron, 1997). Cross-linking of IgE-
bound FceRIs by a multivalent Ag on mast cells induces the
release of biologically active mediators: the preformed
mediators stored in the cytoplasmic granules, including
histamine and B-hexosaminidase, and the newly synthesized
mediators, such as leukotrienes and cytokines (Galli et al.,
2005a, b). To reproduce these reactions in animals, a PCA
model was used in passively sensitized mice. Our results
showed that the DP treatment inhibited PCA (Fig. 1). It is
conceivable that the DP treatment inhibits the immediate type
allergic reactions, probably through interference with the
degranulation system.

Overall, the present findings suggest that the DP treatment
has a potential as a new method to administer a drug to human
who are difficult to take a drug orally.
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