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Background: Prabchompoothaweep remedy (PT) has long been used in Thai traditional medicine to treat allergic rhinitis
and asthma. It is composed of 23 plants. It is on National herbal drug list of Thailand, but there is no report for anti-allergic,
anti-inflammatory and antioxidant activities.

Objective: To investigate anti-allergic, anti-inflammatory and antioxidant activities of the crude extract from PT by different
extraction method.

Material and Method: The method of extract used was maceration in 95% ethanol and 50% ethanol; the residue of these
extracts were continued extracted by boiling water, they obtained PTE95, PTE50, PTR95 and PTR50, respectively. The other
method of extraction was boiling and drying by lyophilizer that obtained PTW. Five crude extracts were determined anti-
allergic activity by the inhibition of B-hexosaminidase release from RBL-2H3 cell lines, anti-inflammatory activity were
determined by the inhibition of nitric oxide (NO) production from RAW 264.7 cell lines induced by lipopolysaccharide (LPS)
and antioxidant activity were tested by DPPH radical scavenging assay.

Results: PTE95 showed the most potent of anti-allergic activity, anti-inflammatory activity and antioxidant activity (IC, =
12.97,22.51 and EC_ = 14.62 ug/ml, respectively).

Conclusion: These results suggest that the method of extraction PT that showed the best anti-allergy, anti-inflamation and
antioxidant activity was maceration in 95% ethanol.
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Allergy is a hypersensitivity of immunological
reaction to allergens such as pollen, food, animal hair
and dust mites which cause tissue inflammation and
organ dysfunction®. The WAO (World Allergy
Organization) reported the prevalence of allergic
diseases in rising dramatically in both developed and
underdeveloped countries®. The prevalence rate
continues increasing worldwide and effects to 10-25%

Correspondence to:

Itharat A, Department of Applied Thai Traditional Medicine,
Faculty of Medicine, Thammasat University, Pathumthani
12120, Thailand

Phone: 0-2926-9749

E-mail: iarunporn@yahoo.com

S140

of the world population®. In Thailand, the prevalence
of rhinitis in children was found about 14-44%, while in
adults was found about 20%.

Allergic rhinitis associate with asthma.
Patients with allergic rhinitis are high risk to developing
bronchial and airway inflammation®. Allergic rhinitis
(AR) results from an IgE-mediated inflammation of the
nasal mucosa while asthma is a chronic inflammatory
disorder of the lower airways. Mast cells are important
role in hypersensitivity reaction. An allergen stimulates
IgE antibody to bide with high affinity receptors (FceRI)
on mast cell and basophiles, lead to degranulation
process that releases pro-inflammatory cytokines and
mediators. This is causing of allergy and inflammatory
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response®. During the degranulation process, -
hexosaminidase released by granules on mast cell
and basophils that related with histamine and reported
to be marker for determining the degree of
degranulation®®, Nowadays, people are interested to
use medicinal plants and herbal products for quality of
life considerations instead of chemical drug. Therefore,
Prabchompoothaweep remedy in Thai traditional
medicine has long been used to treat allergic rhinitis
and asthma® and should be investigated as to its anti-
allergy activity for support of using Thai traditional
medicine.

Prabchompoothaweep remedy (PT) is
composed of 23 medicinal plants. The ratio of plants
ingredients in PT remedy is in the National herbal drug
list of Thailand and ethnopharmaceutical used is shown
in Table 1. There is no report on the anti-allergic activity
of PT remedy extract and related activities with allergy
such as anti-inflammatory and antioxidant activity.
Thus, the objective of this research was to study on
anti-allergy, anti-inflammatory and antioxidant activity
of PT extracts by different extraction method. This result
will be guided for develop PT product for allergic
diseases.

Material and Method
Chemicals and reagents

MEM medium, RPMI medium 1640, fetal
bovine serum (FBS) came from Gibco (NY, USA),
Phosphate buffered saline (PBS) from Amresco (Ohio,
USA), Sodium bicarbonate from BDH (Poole, England),
Penicillin-Streptomycin (P/S), trypsin-EDTA;
lipopolysaccharide from E. coli (LPS), 3-(4,5-dimethyI-
2-thiazolyl)-2, 5-diphenyl-2 H-tetrazolium bromide
(MTT), N-(1-naphthyl) ethylenediamine dihydro-
chloride, phosphoric acid solution, sulfanilamide, anti-
dinitrophenylated bovine albumin (DNP-BSA), anti-
DNP IgE (Monoclonal Anti-DNP) and 4-Nitrophenyl
N-acetyl-B-D-glucosaminide (PNAG) from Sigma-
Aldrich Inc. (MO, USA). Hydrochloric acid fuming
37% came from Merck (Darmstadt, Germany),
Dimethylsulfoxide (DMSQ) and isopropanol from RCI
Labscan Limited (Bangkok, Thailand), Butylated
hydroxytoluene (BHT) and 2,2-Diphenyl-2-picrylhy-
drazyl (DPPH) from Fluka (Seelze, Germany).

Cell culture

Anti-allergic activity

Rat basophilic leukemia cell lines (RBL-2H3)
was purchased from the American type culture
collection (ATCC) (CRL-2256, VA, USA). The cells were
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cultured in minimum essential medium eagle (MEM)
supplemented with 15% heat-inactivated fetal bovine
serum (FBS), 2 mM glutamine, 100 U/ml penicillin and
100 pg/ml streptomycin, and maintained at 37°C in
5%CO,.

Anti-inflammatory activity

Murine macrophage-leukemia cells lines
(RAW 264.7) [American type culture collection (ATCC)
(TIB-71, VA, USA)] were cultured in RPMI 1640
supplemented with 10% heat-inactivated fetal bovine
serum (FBS), 2 mM glutamine, 100 U/ml penicillin and
100 pg/ml streptomycin, and maintained at 37°C in 5%
Co,.
Plant materials and extraction

Plant materials were purchased from
Charernsook osot pharmacy (Nakornpathom, Thailand)
and showed in Table 1. The plants were cleaned, dried
at 45°C in an oven. Dried plant materials were ground
to be powder (Mesh size 40). Each plant materials was
weighed in the ratio of PT following in National herbal
drug list of Thailand and mixed as PT remedy. The
extraction methods were maceration and decoction.

Maceration method

The crude powder of PT (500 g) were
macerated in 95% ethanol (2L) and 50% ethanol (2L)
for 3 days and filtered. The extraction was continuously
re-extracted two times and dried by using a rotary
evaporator. The extracts were dried to constant weight
in a vacuum dryer at 40°C. The extracts obtained to be
PTE95 and PTES0. The residues after maceration were
continuously extracted by decoction method. The
residues after maceration were boiled in distilled water
(3L) at boiling point for 15 min and filtered. The residue
was further boiled again two times. The combined water
extracts were evaporated to dryness using a lyophillizer.
The extracts from residue obtained to be PTR95 and
PTR50.

Decoction method

The crude powder of PT (500 g) was boiled in
distilled water (3L) for 15 min and filtered. The residue
was further boiled again two times. The combined water
extracts were evaporated to dryness by using a
lyophilizer. This extract obtained to be PTW.

The crude extracts were calculated percentage
of yield and stored in airtight glass container at -20°C
before use. The percentage yield (% w/w) of the plant
extracts are shown in Table 2.
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Table 2. Percentage of yield, percent inhibition at various concentrations and IC, values of PT extracts on the release of 3-

hexosamonidase from RBL-2H3 cells (n = 3)

Extract Yield Inhibition (%) at various concentrations (ug/ml) IC,, + SEM
(% wiw) (ug/ml)
1 10 50 100
PTE95 12.08 20.60+5.60 44.07+3.20 64.45+0.63 77.91+4.35 12.97+1.92
PTES50 19.25 -2.53+6.62 9.80+3.55 43.52+1.00 58.86+0.55 65.36+2.46
PTR95 28.06 - - -9.48+0.51 -9.10+0.64 >100
PTR50 27.75 - - -14.20+0.70  -15.36+0.46  >100
PTW 26.84 - - -7.65+3.00 1.08+0.80 >100
CPM - 1.98+2.55 26.61+2.24 72.80+0.93 95.14+1.19 22.16+1.07

Inhibitory effects on the release of f-hexosaminidase
from RBL-2H3 cell lines

The inhibition of PT extracts on the release of
[B-hexosaminidase from RBL-2H3 cell lines was modified
method from Tewtrakul and Itharat (2006). Briefly, RBL-
2H3 cells (2x10° cells/well) were seeded in 24-well plates
and allowed to adhere for 1 hour at 37°C in 5% CO,,
The cells were sensitized with 0.45 pg/ml anti-DNP-IgE
overnight at 37°C in 5% CO.,. The cells were washed
with 400 pl of Siraganian buffer [buffer A, containing
119 mM NaCl, 5 mM KCl, 5.6 mM D-glucose, 0.4 mM
MgCl,, 1 mM CaCl,, 25 mM piperazine-N, N’-bis (2-
ethanesulfonic acid) (PIPES), 0.1% bovine serum
albumin (BSA) and 40 mM NaOH, pH 7.2] and then
incubated in 160 ul of Siraganian buffer for 10 minutes
at37°Cin 5% CO,,. After that, 20 ul of different concen-
trations of the samples were added to each well and
incubated at 37°C in 5% CO, for 10 minutes, and then
20 ul of DNP-BSA (10 ug/ml) was added and incubated
at 37°C in 5% CO, for 20 minutes to stimulate the cells
to degranulate. Aliquots (50 ul) of supernatant was
then transferred to 96-well plates and incubated with
50 ul of PNAG in 0.1 M citrate buffer (pH 4.5) at 37°Cin
5% CO, for 1 hour. The reaction was stopped by adding
200 pl of stop solution (0.1 M Na,CO,/NaHCO,, pH
10.0). Chlorpheniramine (CPM), an anti-allergic drug,
was used reference standard. The absorbance was
measured at 405 nm using a microplate reader. The
inhibition (%) of the release of B-hexosaminidase by
the sample was calculated by the following equation,
an I1C, values were graphically determined.

1-(T-B-N)
(CN)

Control (C) was DNP-BSA (+) and test sample (-); Test
(T) was DNP-BSA (+) and test sample (+); Blank (B)

% inhibition =

x 100

J Med Assoc Thai Vol. 97 Suppl. 8 2014

was DNP-BSA (-) and test sample (-); Normal (N) was
DNP-BSA (-) and test sample (+).

Inhibitory effects on the release of NO from RAW
264.7 cell lines

The inhibition of NO production from RAW
264.7 cell lines was modified method from Tewtrakul
and Itharat (2007). Briefly, RAW 264.7 was cultured in
96-well microplate with 100 wl complete RPMI (1x10°
cells/well) and incubated in 5% CO, at 37°C for 24 hours.
Complete RPMI (100 pl/well) contained 10 ng/ml of
lipopolysaccharide (LPS) and was replaced in control
and complete RPMI without LPS (100 pl/well) which
was replaced as normal. The stock samples (50 mg/ml)
were initially dissolved in DMSO for ethanolic extracts,
which were applied at a final concentration of 0.2%
(v/v) in cell culture supernatants, or dissolved in sterile
distilled water, for water extracts. After that, the cells
were tested with samples (100 ul/well) and incubated
for 24 hours. Next, 100 ! of supernatant was transferred
to the 96-well microplate and mixed with 100 pl of Griess
reagent (0.1% N-(1-Naphthyl) ethylenediamine
dihydrochloride and 1% sulfanilamide in 2.5% H_,PO,).
The NO production was determined by measuring the
accumulation of nitrite which interacted with Griess
reagent. Cytotoxicity was also determined by the MTT
colorimetric assay. Briefly, after 24 hours incubation
with test sample, MTT solution (10 ul, 5 mg/ml in PBS)
was added to the wells. After a 2-hour incubation, the
medium was removed, and isopropanol containing 0.04
M HCI was added to dissolve the formazan production
in the cells. The absorbance was measured at 570 nm
using a microplate reader. The test sample was
considered cytotoxic when the optical density of the
sample-treated group was less than 70% of that in the
control group. Prednisolone was used as reference
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IC,, + SEM (ug/ml)
22.51+0.68
61.96+1.92
46.23+0.53

Toxic

>100

0.21+0.15

)

96.56+0.35
(4.62+10.12)
73.65+2.14
-18.18+5.30
80.68+4.62
(10.82+4.30)
77.70+1.48
(52.98+0.70)
47.94+2.08
(-0.52+0.25)

100

(

(-1.73+6.27)

44.57+0.90
(-18.92+10.18)

81.55+2.45
55.04+3.12
(-1.22+5.20)
64.06+12.11
(41.24+3.60)
31.11+3.85
(-23.47+2.37)

50

)

(-2.85+1.20)

6.92+11.17
6.73+3.27
(28.58+0.97)

29.30+0.86
16.77+2.2
(-11.97+6.17)
54.13+2.15

10

(

12.46+1.48
(11.51+6.56)
1.13+1.55
(-5.32+5.68)
7.60+1.83
(-5.76+4.66)
44.62+0.61
(24.95+2.66)

30.38+3.90
(17.80+3.52)

Inhibition (%) at various concentrations/(cytotoxicity (%) at various concentrations) (ug/ml)
0.1

(2.45+4.35)

0.01
6.90+5.69

Table 3. The inhibition (%) at various concentrations and IC, values of PT extracts on the LPS-induced of NO production from RAW 264.7 cells (n = 3)

Prednisolone

Extract
PTE95
PTES0
PTR95
PTR50
PTW

standard. The inhibition (%) of the release of NO by
the sample was calculated by the following equation,
an 1C_ values were graphically determined.

. A-B
% inhibition = Exloo

A-Cwas NO, concentration (uM) [A was LPS (+) and
test sample (-); B was LPS (+) and test sample (+); C
was LPS (-) and test sample (-)]

DPPH radical scavenging assay

Antioxidant activity of extracts on DPPH
radical scavenging assay was a modified method from
Yamazaki (1994). Sample for testing was dissolved in
absolute ethanol or distilled water at various
concentrations. A portion of the sample solution (100
ul) was mixed with an equal volume of 6x10° M DPPH
(in absolute ethanol) and allowed to stand in the dark
at room temperature for 30 minutes. The absorbance
(OD) was measured at 520 nm using a microplate reader.
BHT, a well known synthetic antioxidant, was tested in
the same system as a reference standard. The
scavenging activity of the sample corresponded to the
reduction in the intensity of DPPH. The inhibition (%)
was calculated by the following equation, an EC, values
were graphically determined.

% inhibition=[(OD,___-OD__)/OD

control sample

control] X 100
Statistical analysis

The results were expressed as the mean +
SEM of three determinations at each concentration for
each sample. The IC, and EC, values were calculated
using the prism program.

Results
Inhibitory effects on the release of B-hexosaminidase
from RBL-2H3 cell lines

The inhibitory effects of PT extracts on IgE-
induced degranulation in sensitized RBL-2H3 cell lines
were evaluated. 3-hexosaminidase was used as a marker
of the degranulation of RBL-2H3 cell lines. The results
shown in Table 2, PTE95 exhibited the most potent
inhibitory activity with an IC_; value of 12.97+1.92
ug/ml, followed by PTES0 with an IC, value of
65.36+2.46 pug/ml. On the other hand, PTR95, PTR50
and PTW had no measurable activity (IC,,>100 pg/ml).
The anti-allergic activity of PTE95 was higher than that
of reference standard, CPM (IC, = 22.16+1.07 ug/ml,
80.64 uM), whereas that of PTE50 was lower than the
reference standard.
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Table 4. The inhibition (%) at various concentrations and EC, values of PT extracts on DPPH radical scavenging activity

(n=3)
Extract Inhibition (%) at various concentrations (ug/ml) EC,, + SEM
(ug/ml)
1 10 50 100
PTE95 7.60+1.64 37.36+3.75 92.78+1.87 94.92+0.75 14.62+1.13
PTES0 5.74+1.32 35.30+1.27 80.20+2.80 91.47+1.13 15.83+0.96
PTR95 3.84+4.21 26.30+1.01 70.17+1.00 85.79+3.73 23.56+1.68
PTR50 1.77+0.17 12.64+2.22 45.45+1.00 68.84+1.97 58.12+0.97
PTW -0.10+1.58 23.90+1.69 72.70+0.59 85.63+0.97 23.72+1.02
BHT 5.37+0.51 37.67+2.36 76.80+0.34 84.03+1.20 14.49+1.22

Inhibitory effects on the release of NO from RAW
264.7 cell lines

The inhibitory effects of PT extracts on LPS-
induced NO production in RAW 264.7 cell lines
were evaluated. The results shown in Table 3, PTE95
also presented the highest potent activity with an IC_
value of 22.51+0.53 ug/ml, followed by PTR95 (IC, =
46.23+0.68 pug/ml) and PTESO (IC, = 61.96+1.92 pg/ml).
On the other hand, PTW had no measurable activity
(1C,,>100 ug/ml) and PTR50 showed high cytotoxicity
(% cytotoxicity more than 30). However, all the extracts
that of measurable activity were lower than
Prednisolone as the reference standard (IC, = 0.21+0.15
ug/ml, 0.58 uM).

DPPH radical scavenging assay

Antioxidant activity of PT extracts on DPPH
radical scavenging assay was evaluated. The results
shown in Table 4, PTE95 also exhibited the most potent
antioxidant activity with an EC, value of 14.62+1.13
ug/ml, followed by PTE50, PTR95, PTW and PTR50
(EC,,=15.83+0.96,23.56+1.02, 23.72+1.68 and 58.12+0.97
ug/ml, respectively). In addition, all extracts had less
antioxidant activity than BHT as the reference standard
(EC,,=14.49+1.22 pg/ml).

Discussion

PTE95 had stronger anti-allergic activity than
CPM as reference standard. The extraction method for
preparing PT products should be extracted by
maceration in 95% ethanol. Polar solvent such as water
and 50% ethanol lead to the extract having less activity.
It is possible that PT composed with two species of
Piper with high rich piperine and Piper nigrum was in
PT at 25.81%. This study is comparable with the
previous report. P. nigrum and its compound (piperine)
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showed strong anti-allergic activity®®. Interestingly,
the activity of PTE95 related to P. nigrum as one of the
highest ingredients in PT remedy. In addition the
aqueous extract of S. aromaticum was studied in
animal models; it inhibited compound 48/80-induced
systemic anaphylaxis (IC,, = 31.25 mg/kg, ip), local
immunogloburin E (IgE)-mediated passive cutaneous
anaphylactic reaction (IC,, = 17.78 mg/kg, iv, 19.81 mg/
kg, po)®4,

Inflammation is a part of biological responses
of our body to protect against pathogens, physical
and chemical stimuli. The immune cells were involve in
the inflammatory process as well as macrophage
directly triggering immunological events such as release
of cytokines, chemokines and inflammatory-
mediators®®, NO is a one of the inflammatory mediators,
it is causing inflammation on many organs®®. PTE95
had the most potent anti-inflammatory activity via LPS-
induced NO production. PTR95 and PTE50 showed
the moderately potent activity. However, PTE95
shows less anti-inflammatory activity than prednisolone
as 107.2 times. In a recent report on P. nigrum and
L. sibiricus, which are the highest ingredients in PT,
were shown to have strong anti-inflammatory
activity®®,_ In vitro study, its ingredients of PT
have reported that ethanolic extract of T. chebula,
A. lancea, P. retrofraotum, A. dahurica, C. excavate,
S.aromaticum and A. testaceum inhibited LPS-induced
NO production in RAW 264.7 cells (1C,, = 3.30, 9.70,
25.90, 44.23, 74.70, 81.42 and 81.34 ug/ml,
respectively)®®2), In addition, Atractylenolide I was
isolated from the rhizome A. lancea that inhibited LPS-
induced NO production with IC_ value of 7.5 pg/ml®,

For DPPH radical scavenging activity, PTE95
also showed the highest antioxidant activity, However,
PTES0, PTR95 and PTW gave high antioxidant power.
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The ingredients of PT have often been reported. For
example, the macelignan isolated from M. fragrans
seed possesses the strong DPPH free radical
scavenging activity (IC, = 25 uM)®@. The clove bud
extract, eugenol, eugenyl acetate and benzyl alcohol
inhibited malonaldelhyde formation from cod liver oil
by 93, 88, 79 and 63%, respectively, at the level of 160
ug/ml@, The ethanolic extract of T. chebula exhibited
strong DPPH radical scavenging assay (EC_ = 5.0 ug/
ml)@ because T. chebula extract presents high phenolic
compounds®,

From all PT activity, it could be concluded
that the method, which gave the best activity to treat
allergic rhinitis or allergic diseases, is maceration with
95% ethanol. By this reasoning, this part gave the
highest anti-allergy, anti-inflammatory and antioxidant
activities. Interestingly, PT looks like a combination of
western medicine. Normally, the drug of choice for
allergy treatment is an anti-allergy and anti-
inflammatory drug. Thus, PT has two activities for
allergic treatment. In addition, PT also has antioxidant
activity, which reduces causes of increasing
inflammation and allergy and helps to increase
(enhance) immune system in body.

Conclusion

PTE95 showed the highest anti-allergic, anti-
inflammatory and antioxidant effects. These results
suggest that the best of extraction method for PT is
maceration method that gave the highest related activity
with allergy. The crude ethanolic extract of PT should
be developed as anti-allergic drug for allergic rhinitis
treatment. These results can support using PT for
treatment of allergic rhinitis and asthma based on Thai
traditional medicine and the National herbal drug list of
Thailand. However, further studies are necessary to
test crude 95% ethanolic extract from plant ingredients
to find the active plant ingredient and isolate active
ingredients from the ethanolic extract of PT. The active
ingredient should be a marker for analysis of PT remedy.
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