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Inhibitory effect of Taemyeongcheong on allergic reactions
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ABSTRACT

Taemyeongcheong (TMC) is Korean traditional extracted drink with various health ingredients. TMC has
been used to treat hepatic damage, obesity, gastritis, and colitis. However, the role of TMC on allergic
reaction has not been studied yet. In this study, we investigated the anti-allergic effects of TMC against a

compound 48/80-induced systemic anaphylactic

reaction and IgE-mediated passive cutaneous

anaphylaxis (PCA). TMC significantly inhibited the compound 48/80-induced systemic anaphylactic
reaction and IgE-mediated PCA reaction. Furthermore, TMC reduced the levels of interleukin (IL)-1p, IL-
4, 1L-13, and vascular endothelial growth factor in the serum of mice under PCA reaction. Taken together,
these results suggest that TMC can play a useful role as an anti-allergic agent.
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INTRODUCTION

Allergy affects a significant health problem in modern life and
has been developed through complex interactions between the
environment and genes. Unfavorable eating habits could affect
allergens sensitization or raise the risk of developing allergic
symptoms (Heffler et al., 2016).

Mast cell plays leading parts in the pathogenesis of allergic
inflammatory reaction in all mammalian tissues (Heger et al.,
2014). Mast cells are strongly associated with early stage of
allergic reactions and immediate hypersensitivity (EI-Agamy,
2012; Galli and Tsai, 2012). Mast cell activated by interaction
of immunoglobulin E (IgE) and its receptor, FceRI, released
inflammatory cytokines and chemical mediators (Han et al.,
2012; Tkaczyk et al., 2004). Jeong et al. (2001) reported that as
a typical model for the mast cell-dependent immediate allergic
reactions, the anti-IgE antibody induces passive cutaneous
anaphylaxis (PCA). Mast cell was also activated by compound
48/80. Compound 48/80 is not only known to be a latent
inducer of mast cell degranulation but also responsible for
anaphylactic reactions in release of histamine and other
chemical mediators (Bronner et al., 1987). Activated mast cells
can release several Th2 cytokines, such as interleukin (IL)-1p,
IL-4, 1L-13, and vascular endothelial growth factor (VEGF)
(Kawakami et al., 2009). Cytokines produced from mast cells
increase the pro-inflammatory cytokine production by other
immune cells (Galli and Tsai, 2012). These reactions contribute
to the aggravation and expansion of the inflammatory reactions
(Galli and Tsai, 2012). Therefore, the modulation of cytokine
production can distribute a useful remedial strategy for allergic
inflammatory diseases (Choi et al., 2007).

Taemyeongcheong (TMC) is a Korean folk functional drink
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based on herbs, including Saututus chinesis (Lour.) baill,
viscum album L., Houttuynia cordat, etc. (Yi et al., 2015). In
ancient Korean medical books, such as Sangayorok and
Donguibogam, these herbs were used as medicinal properties
since Joseon Dynasty (Kim, 2012). These are continuously
used as functional foods due to their anti-inflammatory, anti-
oxidant, and hepatic-protective activities (Yin et al., 2011).
Recent studies have reported the preventive effects of TMC on
gastritis, colitis, hepatic damage, and obesity Kim, 2012; Yi et
al., 2015). However, the role of TMC in allergic reactions has
not been reported. In this study, we investigated the regulatory
effects of TMC on in vivo allergic models.

MATERIALS AND METHODS

Meterials

Compound 48/80, anti-dinitrophenyl (DNP) IgE, evans blue,
DNP-human serum albumin (HAS), dexamethasone (Dex), and
ketotifen were purchased from Sigma Chemical Co. (St. Louis,
MO, USA); Anti-mouse IL-4 antibody from BD Pharmingen
(Torreyana Road, San Diego, CA, USA); Anti-mouse IL-1p,
IL-13, and VEGF antibodies from R&D Systems (Minneapolis,
MN, USA); TMC atopy medicine (ato-cream, ato-beverage,
ato-mist) from Gahwa Well Food Co (Yongin, Gyeonggi,
Republic of Korea).

Animals

Male ICR mice (4 weeks old) were purchased from the Dae-
Han Experimental Animal Center (Eumsung, Chungbuk,
Republic of Korea). The animals were maintained under
conventional conditions and experiments were performed under
approval from the animal care committee of Kyung Hee
University (KHUASP(SE)-15-118).

Preparation of TMC-atopy medicines

Each ingredient in TMC was processed by Korean traditional
method, beopje. Dried herbs were controlled in order of wash,
steam, dehydrated, parch, and then dehydrate. Composition of
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Table 1. Composition of TMC-atopy medicine

Anti-allergic effect of TMC

TMC-atopy medicine type

Composition

Tc

Tb

Tm

Viscum album, Circium, Glycyrrhiza glabra L., Zingiber officinate,
Berchemia berchemiifolia, Fraxinus rhynchophylla Hance, Salicornia
herbacea L., Momordica charantia L., Saururus chinensis (Lour.) Baill,
Houttuynia cordat, TMC extract
Bambuseae leaf, Camellia sinensis O.Kuntge, Atractylodes ovata (Thunb.)
DC, Saururus chinensis (Lour.) Baill, Viscum album, Houttuynia cordat,
Cornus officinalis, Capsella bursa-pastoris, Rumex crispus L, Cordyceps
sinensis, TMC extract
Viscum album, circium, Glycyrrhiza glabra L., Zingiber officinate,
Berchemia berchemiifolia, Foeniculum vulgare, Bambuseae leaf, Camellia
sinensis O.Kuntge, llex paraguayensis, Mentha piperascens (Malinv.)
Holmes, Momordica charantia L., Saururus chinensis (Lour.) Baill.,
Houttuynia cordat, TMC extract

TMC, Taemyeongcheong; Tc, TMC ato-cream; Th, TMC ato-beverage; Tm, TMC ato-mist; TMC, Taemyeongcheong.

TMC-atopy medicines, such as ato-cream (Tc), ato-beverage
(Tb), and ato-mist (Tm) is shown in Table 1. The voucher
specimens (ato-cream, voucher No. 20150520; ato-beverage,
voucher No. 20150521; ato-mist, voucher No. 20150522) were
deposited in the herbarium in the Gahwa Well Food Co.

Compound 48/80-induced systemic anaphylactic reaction
Mice were given an intraperitoneal injection of the mast cell
degranulator compound 48/80 (8 mg/kg). Th was orally
administered 1 h before the injection of compound 48/80. The
mortality was measured on the basis of control mice that died
about 16 min after the compound 48/80-injection.

Passive cutaneous anaphylaxis reaction
PCA reaction was performed according to a previous report
(Kimetal., 2013).

Enzyme-linked immunosorbent assay (ELISA)

IL-1B, IL-4, IL-13, and VEGF levels from serum of PCA-
induced mice were measured by ELISA method according to
the manufacturer’s specifications (R & D system and BD
Pharmingen).

Statistical analysis

Data are expressed as the mean + Standard Error of Mean
(SEM, n=b). Statistical evaluation of the results was performed
by an independent t-test and a one-way ANOVA with a least
significant difference post hoc test. All statistical analyses were
performed using SPSS v12.00 statistical analysis software
(SPSS Inc.). The results were considered significant at a value
of p<0.05.

Table 2. Effect of TMC on compound 48/80-induced systemic
anaphylactic reaction

Treatment Dose (mg/kg) Co‘rgegg nd Mortality (%0)
None (DW) - + 100
Tb 10 + 0
Ketotifen 10 + 20

The groups of mice were orally administered with DW or TMC ato-
beverage 1 h before compound 48/80 injection (n =5, the total number
of mouse/group). The compound 48/80 solution was intraperitoneally
given to the groups of mice. Mortality (%) is presented as the ‘number
of dead mice / total number of experimental mice x 100’. DW, distilled
water; Th, TMC ato-beverage; TMC, Taemyeongcheong.
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RESULTS

Effect of TMC on compound 48/80-induced systemic
anaphylactic reaction

To investigate anti-allergic effect of TMC in anaphylactic
reaction, we first used the murine model for systemic
anaphylactic reaction. Th was orally administrated 1 h before
the compound 48/80 injection. As shown in Table 2, Tb
completely suppressed the compound 48/80-induced mortality.
Ketotifen, known as an anti-histamine drug, was used as a
reference agent (Kim et al., 2011). Ketotifen also inhibited the
compound 48/80-induced mortality (Table 2).

Effect of TMC on PCA reaction

One of the most important murine models of anaphylaxis in
allergic reactions is PCA (Wershil et al., 1987). When Tc and
Tm were intradermally administered on the dorsal skin of mice,
the IgE-induced PCA reaction was significantly inhibited (p <
0.05; Fig. 1). In addition, Dex, known as an anti-inflammatory
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Fig. 1. Effect of TMC on PCA reaction. Tc (20 mg/site) and Tm (110
ul/site) were administered on dorsal skin of mice 1 h before the
challenge with DNP-HSA. Each amount of dye was measured at 620
nm in ELISA reader and expressed as the mean + SEM. #p < 0.05;
significantly different from the PBS-administrated mice. *p < 0.05;
significantly different from the DW-administrated mice. DNP-HSA,
dinitrophenyl-human serum albumin; DW, distilled water; Tc, TMC ato-
cream; Tm, TMC ato-mist; Dex, Dexamethasone; TMC,
Taemyeongcheong.
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Fig. 2. Effect of TMC on levels of Th2 cytokines under PCA reaction. Tc (20 mg/site) and Tm (110 pl/site) were administered on dorsal skin of mice
1 h before the challenge with DNP-HSA. The levels of cytokines in the serum under the PCA reaction were measured by ELISA method. Data was
expressed as the mean + SEM. #p < 0.05; significantly different from the PBS-administrated mice. *p < 0.05; significantly different from the DW-
administrated mice. DNP-HSA, dinitrophenyl-human serum albumin; DW, distilled water; Tc, TMC ato-cream; Tm, TMC ato-mist; Dex,

Dexamethasone; TMC, Taemyeongcheong.

drug, was used as a reference agent (Jeong et al.,
2003) and it is also significantly inhibited IgE-induced PCA
reaction (p < 0.05; Fig. 1).

Effect of TMC on Th2 inflammatory cytokines under PCA
reaction

Th2 inflammatory cytokines contribute to the aggravation and
expansion of the allergic inflammatory reactions (Galli and Tsai,
2012). Therefore, the modulation of cytokines can distribute a
useful remedial strategy for allergic inflammatory diseases
(Choi et al., 2007). Blood from mice under PCA reaction was
taken to clarify the effect of TMC on IgE-induced
inflammatory cytokine production. The levels of IL-1p, IL-4,
IL-13, and VEGF in the serum were measured using ELISA
method. Tc and Tm significantly reduced the levels of IL-1p,
IL-4, IL-13, and VEGF (Fig. 2a-d; p < 0.05). Dex significantly
reduced the IL-1p and IL-13 levels (Fig. 2a and c; p < 0.05),
whereas did not reduced the IL-4 and VEGF in the serum under
PCA (Fig. 2b and d; p < 0.05).

DISCUSSION
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Mast cells are immune cells in tissues of all mammals. They
release a various chemical mediators that contribute to
inflammatory symptoms of allergic disorders. Compound 48/80,
the condensed product of N-methoxyphenylamine with
formaldehyde, is well known as one of the most potent mast
cell degranulator (Theoharides et al., 1985). Compound 48/80
releases the histamine, inflammatory cytokines, and other
chemical mediators that cause anaphylactic symptoms from
mast cells (Bronner et al., 1987; Jiang et al., 2007). Ketotifen is
a second generation histamine H2 blocker that has been used to
manage allergic disorders. In addition to histamine receptor
antagonism, ketotifen has inhibitory effect on release of allergic
mediators from mast cell (Hei et al., 2008). In this research, we
observed that TMC inhibited the compound 48/80-induced
systemic anaphylactic reaction as much as ketotifen did.
Therefore, these results indicate that TMC exerts anti-allergic
effects. And we can assume that TMC may exhibit anti-allergic
effect through regulating mechanism of histamine actions and
mast cell-mediated allergic reactions.

Upon degranulation, mast cell releases mediators
including histamine and some cytokines (Wang et al., 2009).
Aggregations of cell surface-specific receptors for IgE by
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specific antigen caused secretory response of mast cells (Alber
et al., 1991; Metzger et al., 1986). Cross-linking with antigen-
specific IgE and FceRI stimulate mast cells and promotes the
immediate release of preformed mediators as well as the
synthesis of delayed phase cytokines (Matcalfe et al., 2009).
Thus, PCA has widely been used to investigate sensitivity to
allergens and agent efficacy in inhibiting allergic reaction (Lin
et al., 2001). Dex is one of steroidal anti-inflammatory drugs
and it is an effective treatment for inflammatory diseases and
PCA by decreasing levels of inflammatory cytokines (Kim et
al., 2013). In this study, IgE-mediated PCA reaction and
cytokines levels were inhibited by administration of TMC as
much as dex did.

TMC contains many traditional medicines and others.
TMC mainly consists of three different herbs. Each of them or
their components has already been reported to have an effect on
the symptoms of allergy. Saututus chinesis (Lour.) baill (SC),
viscum album L. (VA), and houttuynia cordat are main active
compounds in TMC. SC is the herb that used for treating
various skin diseases including atopic dermatitis (Choi et al.,
2008) and it has been reported that SC could possesses a
number of biological effects, such as anti-allergic and anti-
inflammatory (Scalbert et al., 2000; Parr et al., 2000). VA has
been reputed against hypertension, arthritis, and immune
system stimulation (Orhan et al., 2006). Houttuynia cordat has
anti-allergic effect and suggested to be therapeutic applications
of in inflammatory allergic diseases through inhibition of
cytokines (Han et al., 2009). These three main active
compounds in TMC have anti-allergic effects. Therefore, as an
extracts them, we could assume that TMC might inhibits
allergic reaction. Taken together, it is conceivable that TMC
decrease the immediate type allergic reactions of initial phase
by regulating degranulation of mast cells. Therefore, we can
deduce that TMC significantly inhibits allergic reactions.

In conclusion, the present study shows regulatory effects of
TMC on allergic in vivo models, compound 48/80-induced
systemic anaphylaxis and anti-DNP IgE-induced PCA reaction.
The levels of Th2 cytokines, such as IL-1f, IL-4, IL-13, and
VEGF were significantly reduced by TMC in the serum of mice
under the PCA reaction. Therefore, these results suggest that
TMC might be useful for the treatment of allergic reactions.
However, further study is needed to clarify the detailed
mechanism by TMC on allergic reactions.

ACKNOWLEDGEMENTS

None.

CONFLICT OF INTEREST

The authors have no conflicting financial interests.

REFERENCES

Alber G, Miller L, Jelsema CL, Varin-Blank N, Metzger H.
Structure-function relationships in the mast cell high affinity
receptor for IgE. Role of the cytoplasmic domains and of the
beta subunit. J Biol Chem. 1991;266:22613-22620.

Bronner C, Wiggins C, Monte D, Marki F, Capron A, Landry Y,
Franson RC. Compound 48/80 is a potent inhibitor of
phospholipase C and a dual modulator of phospholiphase A2
from human platelet. Biochim Biophys Acta. 1987;920:301-

TANG / www.e-tang.org

Anti-allergic effect of TMC

305.

Choi 1Y, Moon PD, Koo HN, Myung NY, Kim SJ, Lee JH, Han
SH, Moon G, Seo SY, Sung HJ, Park RK, Jeong HJ, Um JY,
Kim HM, Hong SH. Observations of Forsythia koreana
methanol extract on mast cell-mediated allergic reactions in
experimental models. In Vitro Cell Dev Biol Anim.
2007;43:215-221.

Choi MS, Kim EC, Lee HS, Kim SK, Choi HM, Park JH, Han
JB, An HJ, Um JY, Kim HM, Han AR, Hong MC, Bar HS, Min
Bl. Inhibitory Effects of Saururus chinensis (LOUR.) BAILL
on the Development of Atopic Dermatitis-Like Skin Lesions in
NC/Nga Mice. Biol Pharm Bull. 2008;31:51-56.

El-Agamy DS. Anti-allergic effects of nilotinib on mast cell-
mediated anaphylaxis like reactions. Eur J Pharmacol.
2012;680:115-121.

Galli SJ, Tsai M. IgE and mast cells in allergic disease. Nat
Med. 2012;18:693-704.

Han EH, Park JK, Kim JY, Jeong HG. Houttuynia cordata
water extract suppresses anaphylactic reaction and IgE-
mediated allergic response by inhibiting multiple steps of
FcepsilonRI signaling in mast cells. Food Chem Toxicol.
2009;47:1659-1666.

Han NR Kim HM, Jeong HJ. Pyeongwee-San extract (KMP6):
a new anti-allergic effect. J Pharm Pharmacol. 2012;64:308-
316.

Heffler E, Sherna ME, Sichili S, Intravaia R, Nicolosi G, Porto
M, Liuzzo MT, Picardi G, Fichera S, Crimi N, High prevalence
of Anisakis simplex hypersensitivity and allergy in Sicily, Italy,
Ann Allergy Asthma Immunol. 2016;116:146-150.

Heger K, Fierens K, Vahl JC, Aszodi A, Peschke K, Schenten D,
Hammad H, Beyaert R, Saur D, van Loo G, Roers A,
Lambrecht BN, Kool M, Schmidt-Supprian M. A20-deficient
mast cells exacerbate inflammatory responses in vivo. PLoS
Biol. 2014;12:e1001762.

Hei ZQ, Gan XL, Huang PJ, Wei J, Shen N, Gao WL. Influence
of ketotifen, cromolyn sodium, and compound 48/80 on the
survival rates after intestinal ischemia reperfusion injury in rats.
BMC Gastroenterol. 2008;8:42.

Jeong HJ, Koo HN, Myung NI, Shin MK, Kim JW, Kim DK,
Kim KS, Kim HM, Lee YM. Inhibitory effects of mast cell-
meidated allergic reactions by cell cultured Siberian Ginseng.
Immunopharmacol Immunotoxicol. 2001;23:107-117.

Jiang S, Nakano Y, Yatsuzuka R, Ono R, Kamei C. Inhibitory
effects of Moutan cortex on immediate allergic reactions. Biol
Pharm Bull. 2007;30:1707-1710.

Kawakami T, Ando T, Kimura M, Wilson BS, Kawakami Y.
Mast cells in atopic dermatitis. Curr Opin Immunol.
2009;21:666-678.

Kim JH, Kang DY, Kang MS, Kang BR, Kang EB, Kang JS,
Go YJ, Ko WH, Kwak JY, Ku HJ, Gwon SY, Gi YM, Kim GY,
Kim GM, Kim KH, Kim KR, Kim DH, Kim MW, Kim MC,
Kim SH, Kim SY, Kim SL, Kim SH, Kim YJ, Kim JH, Kim JS,
Nam SW, Doh TY, Do HY, Moon GY, Min GR, Park KK, Park

2016 / Volume 6 / Issue 2 / el4



MY, Park SM, Park IW, Park JG, Park JH, Park JG, Park JE,
Park TK, Bae JH, Byun JW, Seo SW, Seo HJ, Son KM, Song
CG, Shin HJ, Shin HY, Sim EK, An SK, Ahn JE, Yang JY, Ok
DY, Yoon GH, Yoon SS, Yoon YJ, Yoon JY, Lee KE, Lee KC,
Lee DW, Lee MH, Lee SW, Lee SH, Lee SH, Lee SY, Lee SB,
Lee YN, Lee JJ, Lee JS, Lee JY, Lee JH, Lee JW, Lee CH, Lee
CH, Lim S, Lim SJ, Rheem HG, Jun HJ, Jeong BS, Chung IH,
Jung JM, Cho SH, Cho WP, Cho EB, Joo SH, Ji HR, Cheon ST,
Choi IS, Choi JH, Choi JH, Han NK, Han SH, Huh EG, Hong
YJ, Hong JH, Hwang MI, Moon PD. A comparison of the
effects of dexamethasone-pharmacopuncture and
dexamethasone-oral administration based on traditional Korean
medicine theory on anaphylactic reaction in mice. TANG.
2013;3:e24.

Kim SJ. Preventive effects of beopje ginger and
tarmyeongcheong on in vivo gastritis and colitis. MS Thesis,
(Busan, Republic of Korea: PNU), 2012.

Lin RY, Trivino MR, Curry A, Pesola GR, Knight RJ, Lee HS,
Bakalchuk L, Tenenbaum C, Westfal RE. Interleukin 6 and C-
reactive protein levels in patients with acute allergic reactions:
an emergency department-based study, Ann. Allergy Asthma
Immunol. 2001;87:412-416.

Matcalfe DD, Peavy RD, Gilfillan AM. Mechanisms of mast
cell signaling in anaphylaxis. J Allergy Clin Immunol.
2009;124:639-646.

Metzger H, Alcaraz G, Hohman R, Kinet JP, Pribluda V, Quarto
R. The receptor with high affinity for immunoglobulin E. Annu
Rev Immunol. 1986;4:419-470.

Orhan DD, Kupeli E, Yesilada E, Ergun F. Anti-inflammatory
and antinociceptive activity of flavonoids isolated from Viscum
album ssp. Album. Z Naturforsch C. 2006;61:26-30.

Parr AJ, Bolwell GP. J Phenols in the plant and in man. The
potential for possible nutritional enhancement of the diet by
modifying the phenols content or profile. Sci Food Agric.
2000;80:958-1012.

Scalbert A, Williamson G. Dietry intake and bioavailability of
polyphenols. J Nutr. 2000;130:2073S-85S.

TANG / www.e-tang.org

Anti-allergic effect of TMC

Theoharides TC, Kops SK, Bondy PK, Askenase PW.
Differential  release of  5-hydroxytryptamine  without
comparable histamine under diverse conditions in the rat mast
cell. Biochem Pharmacol. 1985;34:1389-1398.

Tkaczyk C, Okayama Y, Metcalfe DD, Gilfillan AM. Fcgamma
receptors on mast cells: activatory and inhibitory regulation of
mediator release. Int Arch Allergy Immunol. 2004;133:305-315.

Wang D, Liu Y, She R, Xu J, Liu L, Xiong J, Yang Y, Sun Q,
Peng K. Reduced mucosal injury of SPF chickens by mast cell
stabilization after infection with very virulent infectious bursal
disease virus. Vet Immunol Immunopathol. 2009;131:229-237.

Wang L, Cheng D, Wang H, Di L, Zhou X, Xu T, Yang X, Liu
Y. The hepatoprotective and antifibrotic effects of Saururus
chinensis against carbon tetrachloride induced hepatic fibrosis
in rats. J Ethnopharmacol. 2009;126:487-491.

Wershil BK, Mekori YA, Murakami T, Galli SJ. 125I-fibrin
deposition in IgE-dependent immediate hypersensitivity
reactions in mouse skin. Demonstration of the role of mast cells
using genetically mast cell-deficient mice locally reconstituted
with cultured mast cells. J Immunol. 1987;139:2605-2614.

Yi RK, Song JL, Lim YI, Kim YK, Park KY. Preventive Effect
of the Korean Traditional Health Drink (Taemyeongcheong) on
Acetaminophen-Induced Hepatic Damage in ICR Mice. Prev
Nutr Food Sci. 2015;20:52-59.

Yin G, Cao L, Xu P, Jeney G, Nakao M, Lu G.
Hepatoprotective and antioxidant effects of Glycyrrhiza glabra
extract against carbon tetrachloride (CCl4)-induced hepatocyte
damage in coon carp (Cyprinus carpio). Fish Physiol Biochem.
2010;37:209-216.

2016 / Volume 6 / Issue 2 / el4



