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Abstract

Shanggingyin (SQY), made from Fructus Chebulae, Frangipani, Reed Rhizome, Mesona, Patchouli, Liquorice, has been a famous herbal tea in Lingnan area in China
since Tang dynasty. It is believed to be beneficial for human health, although experimental data are scarce until now. In the present study, we demonstrated that oral
administration of SQY herbal tea significantly decreased the weights of granuloma in rats induced by cotton pellet, mitigated the paw edema induced by dextran
in rats and alleviated the ear edema induced by dimethylbenzene in mice. These results indicated a potential anti-inflammatory effect of SQY, which preliminarily

provide a scientific basis for its beneficial effects.

Introduction

Inflammation is the normal consequence of physiological and
immune response to tissue injury induced by various stimuli, such
as trauma, infection and toxic chemicals agents [1,2]. It plays a
critical role on tumor development, cardiovascular disease, diabetes,
Parkinson’s disease, et al. Therefore, it’s of great value to look for anti-
inflammation drugs. In Tang dynasty of China, people in Lingnan area
in China often drank myrobalan soup to keep healthy. It was prepared
by decocting fresh myrobalan (Fructus Chebulae) with Liquorice,
tasting slightly sweet. In Ayurveda, Fructus Chebulae was commonly
used as cardiotonic, digestive, diuretic, antitussive, antidiabetic and
laxative [3,4]. Meanwhile, Fructus Chebulae was previously reported
to have anticancer [5], antioxidant [6,7], anti-hyperglycemic [8],
antimutagenic [9], anti-ulcer [10], hepatoprotective [11], and cardio-
protective activities [12]. As time goes by, people combined Fructus
Chebulae with some other traditional Chinese medicine, such as
Frangipani, Reed Rhizome, Mesona, Patchouli, Liquorice, to make
a herbal tea named SQY. In the present study, we investigated the
anti-inflammatory effects of SQY herbal tea by employing three
inflammation models including cotton pellet induced rat granuloma,
dextran-induced rat paw edema and dimethylbenzene-induced ear
edema.

Materials and methods

Drugs and major reagents

SQY (total net weight: 4.526 kg) was provided by Xiangxue
Pharmaceutical Co., Ltd. (Guangzhou, China). Dexamethasone sodium
phosphate injection (DXM) was also used (batch no: 51504092) was
bought from Tianjin King Group HuBeiTianYao Pharmaceutical Co.,
Ltd. (Tianjin, China).

Animals

SPF SD rats (170-190 g, male) and Kunming mice (18-22 g, male)
were obtained from Guangdong Medical Laboratory Animal Center
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(License No: SCXK 2013-0002). All animals were acclimatized housing
environment with 23 + 2°C and 12:12 h light-dark cycle for one week
before the experiments. They were maintained on standard chow pellet
and water ad libitum. All animal care and experimental procedures
were approved by the Laboratory Animal Ethics Committee of Jinan
University, and were in accordance with the National Institute of
Health’s Guide for the Care and Use of Laboratory Animals (the 7%
edition, USA).

Cotton pellet induced rat granuloma test

This test was performed according to the report of Santos and Rao
[13]. SD rats were divided into six groups with ten each, including
control group, dexamethasone group (DXM, i.p., 5 mL/kg), and four
dosages of SQY treatment groups. The rats in SQY treatment groups
were gavaged with 25.83 mL/kg, 51.65 mL/kg, 103.3 mL/kg and 309.9
mL/kg of SQY respectively according to human daily drinking volume
(10.33 mL/kg). The rats in the control group were treated with equivalent
volume of purified water orally. The drugs were administrated once
daily for 30 days. On the 23" day of drug treatments, cotton pellets (23
+ 1 mg) were surgically implanted under the skin of the right groin of
mice. Wounds were then sutured and animals were caged individually
after recovery from anesthesia. On the 30" day, rats were sacrificed
and the pellets were removed together with the granuloma. Extraneous
tissues were removed, and the pellet granulation tissues were then put
in the plate and dried in oven with 60°C for 1 hour until the weight
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remained constant. Finally, the pellet granulation tissues were weight
and expressed as the difference between the dry weight of the pellet
granulation tissues and the corresponding weight of the original small
cotton balls.

Dextran-induced rat paw edema test

This test was performed according to the report of Ribeiro NA et
al. [14] Animal grouping and drug treatment were the same as those in
cotton pellet induced rat granuloma test described above. On the 30*
day, acute inflammation was produced by subplantar injection of 0.1
mL of freshly prepared 1% (w/v) dextran in normal saline into the right
hind paws of rats. One hour after daily drug treatment, paw volume was
measured plethysmometrically using a paw edema calcimeter at 0, 1, 2,
4 and 6 hours after dextran injection. The same region was measured
three times and the average was taken. The edema volumes were the
difference between the paw volumes measured at different time and the
paw volumes at zero hour. Calculate the paw edema rate each period of
time. Paw edema rate was expressed as the paw edema volumes divide
the paw volumes before the inflammatory agent effect.

Dimethylbenzene-induced mouse ear edema test

Mouse ear edema test was referenced to Zhang YB et al. and Li QZ
et al. [15,16]. All mice were randomly divided into 7 groups (n=12),
also including control group, DXM group and SQY-treatment groups.
The rats in control group were treated with equivalent volume of
purified water orally. The rats in SQY-treatment groups were gavaged
with 25.83, 51.65, 103.3, 155.0 and 309.9 mL/kg SQY, respectively.
In DXM group, mice were treated the same as described above. Each
group should be dosed once daily for 30 days. On the 30* day, one hour
after daily drug treatment, topical application of dimethylbenzene (20
uL/ear) to the outer ears of right ear of mouse. The left ears without any
application were as the control groups. Mice were sacrificed by cervical
dislocation 30 min later then the ear biopsies of both ears were obtained
with a punch (a diameter of 9 mm) and weighed. The ear edema value
was determined by subtracting the weight of the left ear from that of the
right. Ear edema rate was expressed as the ear edema value divide the
weight of the control ear slice.

Statistical analysis

The data were expressed as Mean + SEM and analyzed by student’s
t test using Graphpad Prism 6 software and P<0.05 was considered
statistically significant.

Results

Results of cotton pellet induced rat granuloma test

As shown in Figure 1, SQY at the dosages of 25.83 and 51.65 mL/kg
significantly reduced the granuloma weight induced by cotton pellet in
rats (P<0.01). Nevertheless, comparing with control group, SQY (103.3
and 309.9 mL/kg) treatment didn’t strikingly influence the granuloma
weights (338.6 + 23.09 in control group vs. 280.8 + 27.24 in 103.3 mL/
kg SQY group and 270.7 + 27.2 in 309.9 mL/kg SQY group).

Results of dextran-induced rat paw edema test

In the Figure 2A, SQY treatment had no obvious effect on the paw
edema rate at 1 h after dextran-administration. However, the SQY-
treatment groups had significant differences compared with the control
group at 2 h, 4 h and 6 h after dextran injection (Figures 2B-2D). This
data indicated that SQY exerted anti-inflammation effects in dextran-
induced rat paw edema test, but the initial effective time of the anti-

Integr Food Nutr Metab, 2017 doi: 10.15761/IFNM.1000174

g
— 400-
K
©
IS
O 300+
:C7 ke *% *k
o
> 200-
o
5
‘o 100+
=
@
= 0- O O © Ny
& & &\3{" &\Sb @\3&' &\3*'
9 ° & & o o2
> S RS oS

SQY Treatment

Figure 1. Anti-inflammation effects ofSQY incottonpelletinducedrat granuloma test [The
pellet granulation tissues were weight and the net weight of granulomata of different
groups (control, DXM, 25.83 mL/kg, 51.65 mL/kg, 103.3 mL/kg and 309.9 mL/kg of SQY
treatment) were expressed as the difference between the dry weight of the pellet granulation
tissues and the corresponding weight of the original small cotton balls. Compared with
control group, **P < 0.01, ***P < 0.001].

inflammatory effect of SQY was slightly slowly when compared with
DXM.

Results of dimethylbenzene-induced mouse ear edema test

As shown in Figure 3, SQY at the dosages of 51.65, 103.3, 155.0
and 309.9 mL/kg significantly reduced ear edema rate caused by
dimethylbenzene, although SQY had no significant influence at
the dosage of 25.83 mL/kg. These results demonstrated an anti-
inflammatory action on dimethylbenzene-induced ear edema at higher
dosages.

Discussion

In the present study, we utilized three in vivo models, including
cotton pellet induced rat granuloma test and dextran-induced rat paw
edema test, as well as dimethylbenzene-induced mouse ear edema test,
to examine the anti-inflammatory effects of SQY. The cotton pellet-
induced granuloma formation is a typical symptom of a chronic
inflammation reaction. The process has been broadly employed
to evaluate the exudative and proliferative components of chronic
inflammation, as the dried weight of the cotton pellet correlates
well with the amount of granulomatous tissues [17]. Thus, we firstly
employed the cotton pellet induced rat granuloma test to investigate
the anti-inflammatory effects of SQY and a significant reduction in the
granuloma weights at the dosages of 51.65, 103.3 mL/kg, and the efficacy
was closed to DXM treatment. Lo ef al. and Calixto [18,19] reported
that edema produced by subplantar injection of dextran in animals is
characterized by a rapid increase in the paw edema and spontaneous
decrease after 30 min, with histamine and serotonin being the main
mediators. In our study, a significant anti-inflammatory effect of SQY
were also observed in the dextran-induced rat paw edema test at the
dosages of 25.83 and 51.65 mL/kg, other than at higher dosages 103.3
and 309.9 mL/kg. We speculate that SQY may cause allergy at high
dosages, due to Frangipani in SQY have been reported to induce such
adverse effects [20]. In order to further evaluate the anti-inflammatory
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Figure 2. Anti-inflammation effects of SQY in dextran-induced rat paw edema test [The paw edema volumes were the paw volumes’ difference measured between at different time and at
zero hour by a paw edemacalcimeter. Paw edema rate was expressedasthepawedemavolumesdividethepawvolumesbeforethe inflammatory agent effect . Paw edema rates were determined
at 1 h(A),2h(B),4h(C), 6 h (D), and the time point changes is indicated in (E). Compared with control group, *P < 0.05, **P < 0.01, ***P < 0.001]

activity of the extract, the dimethylbenzene-induced ear edema test was
also employed. In the process of inflammation, activated neutrophils
release mediators such as platelet-activating factor and lysozyme,
which can lead to vasodilatation and increase vascular permeability
[21]. In the present study, it was also shown that middle concentration
SQY significantly inhibited ear edema of mice. In the dimethylbenzene-
induced mouse ear edema test, SQY had obvious anti-inflammatory
effects at the dosages of 51.65, 155.0, 309.9 and 103.3 mL/kg while
25.83 mL/kg showed no significant effect. By analyzing the results from
above tests, it can be seen that the effective dosages of SQY in different
tests were distinct. It may be due to the species differences and model
distinction.
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SQY is made from Fructus Chebulae, Patchouli and Liquorice,
which have been reported to possess anti-inflammatory effects. Lee
et al. demonstrated Fructus Chebulae inhibited the production of
inflammatory mediators and reduced nitric oxide (NO) production,
inducible nitric oxide synthase (iNOS), and cyclooxygenase-2 (COX-
2) expression in RAW 264.7 [22]. Yoon et al. reported that the
aqueous extract of Patchouli was proved to have anti-allergic and anti-
inflammatory effects by reduced intracellular calcium levels and the
activation of NF-kB and p38 MAPK. [23]. What’s more, Menegazzi
et al. proved that glycyrrhizin, a major active constituent of Liquorice
root, had anti-inflammatory and anti-viral activities [24]. Thus, it can
be inferred that the effects of SQY on inflammation might be associated
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Figure 3. Anti-inflammation effects of SQY in dimethylbenzene-induced mouse ear edema

test

[The ear edema value was determined by subtracting the weight of the left control ear

from that of the right that applied with dimethylbenene (20 pL/ear) to the outer ear. Ear
edema rate was expressed as the ear edema value divide the weight of the control ear slice.
Compared with control group, **P < 0.01, ***P < 0.001].

with these components. Nevertheless, what’s the exact mechanism
needs more investigation in the future study.
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