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Abstract - In this research work, one of Myanmar indigenous
medicinal plants, Chamaecyparis pisifera (Siebold & Zucc.)
Endl., Myanmar name Kyauk pan was selected for chemical
analysis. It was collected from Forest Research Institute (FRI)
campus, Yezin, Zaeyar Thiri Township, Naypyitaw Region,
Myanmar. Moreover, a potent anti-inflammatory activity of the
root of C. pisifera was determined by carrageenan induced
inflammation method. This plant showed remarkable inhibitory
activity in high dose and also the activity followed by the
remaining medium and low dose. High dose was found to
possess significant anti-inflammatory activity, which supported
the traditional application of the test plant in acute inflammatory
activity.
Index Terms- Anti-inflammatory activity, Carrageenan induced
inflammation method, Chamaecyparis pisifera (Siebold & Zucc.)
Endl., indigenous medicinal plants, Kyauk pan.
I. INTRODUCTION
nflammation is a severe response by living tissue to any kind
of injury. There can be four primary indicators of
inflammation: pain, redness, heat or warmness and swelling.
When there is injury to any part of the human body, the arterioles
in the encircling tissue dilate. This gives a raised blood
circulation towards the area (redness). Vasoactive chemicals also
increase the permeability (increase pore size) of these arterioles
which allows blood cells, chemical substance, blood proteins and
fluid to accumulate in that region. This fluid accumulation causes
swelling and may compress nerves in the area resulting in pain.
In addition, prostaglandins, that might also result in ‘irritation’ of
the nerves and further contribute to pain. Most people who take
anti-inflammatory drugs have no side-effects, or only minor
types. When taken appropriately, the advantage usually far
outweighs the possible harms. In particular many people have a
short course of an anti-inflammatory for all sorts of painful
conditions. However, side-effects, and also occasionally very
severe possible adverse effects, can occur. There are a number of
anti-inflammatory herbs that could help to achieve similar results
without the harmful effect [1]. Inflammation is either acute or
chronic inflammation. Acute inflammation may be an initial
response of the body to harmful stimuli. In chronic inflammation,
the inflammatory response is out of proportion resulting in
damage to the body. Cyclooxygenase (COX) is the key enzymes

I

http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8553

in the synthesis of prostaglandins, prostacyclins and
thromboxanes which are involved in inflammation, pain and
platelet aggregation [2]. Inflammatory diseases are major
worldwide problem. Many researchers reported that
inflammation and several human diseases including heart attack
and Alzheimer’s disease and cancer [3],[4],[5],[6].
Steroidal and non-steroidal anti-inflammatory drugs (SAIDs and
NASIDs, respectively) are currently the most widely used drugs
in the treatment of acute inflammatory disorders, despite their
renal and gastric negative secondary effects [7]. NSAIDs,
steroidal anti-inflammatory drugs are being used till now. As a
result long term uses of these drugs cause adverse side effects
and damage human biological system such as liver,
gastrointestinal tract, etc. As a result of adverse side effects, like
gastric lesions, cardiovascular, renal failure and gastrointestinal
damage [8] [9],[10] .
Now there is a need for the new safe, potent, nontoxic or less
toxic anti-inflammatory drug. Plant medicines are great
importance in the primary healthcare in many developing
countries. According to World Health Organization (WHO) still
about 80% of the world population rely mainly on plant-based
drugs. In Ayurveda, Siddha, and Unani, utilizing a large number
of medicinal plants were used for the treatment of human
diseases [11].
Plants have the ability to synthesize a wide verity of
phytochemical compounds as secondary metabolites. Many of
the phytochemicals have been used to effectively treat the
various ailments for mankind. World Health Organization has
made an attempt to identify all medicinal plants used globally
and listed more than 20,000 species. Most of the medicinal plant
parts are used as raw drugs and they possess varied medicinal
properties [12]. Plants have a great potential for producing new
drugs and used in traditional medicine to treat chronic and even
infectious diseases [13]. The medicinal plants occupied a unique
place in human life. It provides more information about the use
of plants or plant parts as medicine [14]. Plant-based drugs used
in the traditional medicine have paid great attention because it is
easily available, less expensive and also have no side effects
[15].
Myanmar is rich in natural resources. Among them, plants are
essential for human being. They are important sources for the
preparation of natural remedies, food additives, and other
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ingredients, as they contain many biologically active compounds
and other very important phytochemicals. In Myanmar, the local
communities of different regions have been using medicinal
plants as a primary source of their health care system and in fact
these medicinal plants are used to cure a large number of
diseases. This practice is usually based on experiences, less
scientific evidence and therefore, need proper validation on
scientific research [16]. Thus, the potent anti-inflammatory
activity of 95% ethanol extract of the root of C. pisifera (Siebold
& Zucc.) Endl. was determined by carrageenan induced paw
edema model in which standard drug aspirin was used.
The present investigation on the root of C. pisifera has led to the
capacity of anti-inflammatory activity.
II. MATERIALS AND METHODS
2.1 Sample Collection
The roots of C. pisifera (Siebold & Zucc.) Endl. were collected
from Forest Research Institute (FRI) campus, Yezin, Zaeyar Thiri
Township, Naypyitaw Region, Myanmar. Firstly, the root
samples were cleaned. Then they were chopped into tiny pieces,
and dried in shade at room temperature for about three weeks.
These air dried samples were stored in a well stoppered glass
bottle and used throughout the experiment.
2.2 Study on Anti-inflammatory Activity on the Ethanolic
Extract of the Root of C. pisifera (Siebold & Zucc.)
Endl. Study Design
Laboratory based experimental animals study was used in this
anti-inflammatory experiment.
2.2.1 Study Period and Site of Study
This experiment was done on June to August, 2018 at
Pharmacology Research Division, Department of Medical
Research, Pyin Oo Lwin Branch (DMR, POLB).
2.2.2 Anti-inflammatory Activity Study
Anti-inflammatory activity study was carried out on ethanolic
extract of root of C. pisifera (Siebold & Zucc.) Endl. using mice
as the experimental model. The study protocol is give below.
 Name of the study
 Test material











- Anti-inflammatory activity study
- 95% ethanol extract of root of
C. pisifera (Siebold & Zucc.) Endl.
Animal model
- Albino ICR strain mice
Animal strain
- ICR strain
Animal produced from - Department of Medical Research,
Pyin Oo Lwin Branch (DMR, POLB)
Sex
- Male and Female (Both Sexes)
Weight of animals
- Between 22 g to 40 g
No. of dose group
- Five groups
Animals per group
- 4 male and 4 female
Standard group administration - Asprin (Acetyl
Salicylic Acid)
Control group administration
- Vehicle (Distilled water)
Test group administration
- 95% ethanol extract of root
of C. pisifera (Siebold &
Zucc.) Endl.
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 Concentration of doses

- 250, 500 and 1000 mg/kg
body weight
 Injected material
- 0.1mL of 1% Lambda (ʎ)
carrageenan suspended in
sterile 0.9% NaCl
 Measured paw volume time interval- 1, 2, 3, 4 and 5 hour
 Calculation
- Percentage of inhibition
2.3 Acute-inflammation
2.3.1 Use of Drug, Chemical and Machine
Aspirin (Acetyl Salicylic Acid) tablet were manufactured by PT
Medifarma Laboratories, Indonesia, Lambda (ʎ) carrageenan
22049-5G-F from Sigma Aldrich, Switzerland and
Plethysmometer, Model LE 7500, Spain (Panlab).
2.4 Anti-inflammatory Activity Experimental Procedure
Anti-inflammatory activity was assessed by carrageenan induced
paw edema method in mice. In this study, mice ICR (Institute of
Cancer Research) were taken from Laboratory Animal Services
Division, DMR (POLB). The non-fasted mice of both sexes in
the weight range 22-40 g were used. Food and water were
withheld during the experimental period. The screening was done
on 40 albino mice. They were divided into five groups (negative
control group, positive control group, three tested groups) and
each group contains eight mice. The negative control group was
given (vehicle) 10 ml/kg body weight orally; positive control was
given Aspirin (Acetyl Salicylic Acid) in a dose of 300 mg/kg.
The rest groups were treated with 95% three doses of the
ethanolic extract of the root of C. pisifera (Siebold & Zucc.)
Endl. as low dose (250 mg/kg), medium dose (500 mg/kg) and
high dose (1000 mg/kg body weight) respectively. Animals were
marked with marker pen at the lateral malleous. Then, basal paw
volumes were measured by volume displacement method using
Plethysmometer (Model LE 7500) immediately prior to the
induction of carrageenan. After one hour of drug administration,
freshly prepared suspension of Lambda (ʎ) carrageenan 0.1 mL
(1% in 0.9% NaCl) was injected into plantar tissue of the right
hind paw. The volumes of paw were again measured by taking
baseline volume (0 hour) and then 1, 2, 3, 4 and 5 hour (hr) time
interval [17]. The volume of paw was expressed in terms of
milliliter (mL). The difference of mean paw volumes between
test groups and control group were evaluated for each time
interval. The percent inhibition of edema was calculated by using
the formula as follow.
% inhibition = [1- (Vt/Vc) ] ×100
Where, Vc = Edema volume of control group
Vt = Edema volume in the drug treated group
2.5 Statistical Analysis
The data were statistically analyzed by student t-test using SPSS
version 20. The results were expressed as Mean ± Standard Error
(SE). p<0.05 was considered significant between groups.
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Figure 1: Injection of lambda (ʎ) carrageenan

Figure 2: Administration of aspirin (Acetyl salicylic acid)
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were found at 2 hour after carrageenan injection (p < 0.001) and
it has same significant levels from 3 hour and up to 5 hour (p <
0.001).
The results of mean paw volumes after treatment with ethanolic
extract of 250 mg/kg and 500 mg/kg were 0.18 ± 0.005 and 0.18
± 0.007 at 1 hour, 0.17 ± 0.008 and 0.17 ± 0.012 at 2 hour, 0.18 ±
0.011 and 0.16 ± 0.014 at 3 hour, 0.19 ± 0.011 and 0.18 ± 0.018
at 4 hour, 0.18 ± 0.006 and 0.17± 0.018 at 5 hour respectively.
When compared to the negative control group (vehicle) with
95% ethanol extracts of C. pisifera (Siebold & Zucc.) Endl., low
dose (test drug, 250 mg/kg) and medium dose (test drug 500
mg/kg), significant anti-inflammatory effects were not showed
from 1 hour after carrageenan injection up to 5 hour.
The results of mean paw edema volume in mL after treatment
with ethanolic extract of 1000 mg/kg were 0.18 ± 0.007 at 1
hour, 0.17 ± 0.009 at 2 hour, 0.15 ± 0.013 at 3 hour, 0.16 ± 0.019
at 4 hour and 0.15 ± 0.015 at 5 hour respectively. When
compared to the negative control group (vehicle) with the highest
dose (test drug, 1000 mg/ kg), significant anti-inflammatory
effects had showed to start at 3 hour (p < 0.01), 4 hour and 5
hour (p < 0.05) after carrageenan injection.
In the comparison between the anti-inflammatory effects of 95%
ethanol extracts (test drug, 250 mg/ kg, 500 mg/ kg, and 1000
mg/ kg), more significant increase in anti-inflammatory effect
had been observed with 1000 mg/ kg at 3 hour up to 5 hour than
the dose of the 250 mg/kg and 500 mg/kg after carrageenan
injection. Thus, it was observed that 95% ethanol extract of C.
pisifera (Siebold & Zucc.) Endl. (test drug, 1000 mg/ kg) was
found better action from 3 hour after injection of carrageenan up
to 5 hour. The results of mean paw volumes of negative control,
positive control and the test plant were shown in Table 1 and
Figure 4.
Table 1: The mean paw volumes of negative control, positive
control and the test plant in carrageenan induced mice

Treatment
(Dose)

Figure 3: Measuring paw volume

III. RESULTS AND DISCUSSION
In acute inflammation models, the groups were orally
administered with 95% ethanol extract of the root of C. pisifera
(Siebold & Zucc.) Endl. in the dose of 250 mg/kg, 500 mg/kg
and 1000 mg/kg. Paw edema volume was measured before (0
hour) and hourly up to 5 hour after injection of carrageenan by
digital Plethysmometer. The paw volumes of treated groups were
compared with negative control group (vehicle, 10 ml/kg).
In this study, aspirin 300 mg/kg was used as a positive control
group. The results of mean paw edema volume in mL after
treatment with positive control (Aspirin, 300 mg/kg) were 0.16 ±
0.01 at 1 hour, 0.14 ± 0.007 at 2 hour, 0.13 ± 0.006 at 3 hour,
0.14 ± 0.004 at 4 hour 0.13 ± 0.005 at 5 hour respectively,
compared to that of the negative control group (vehicle).
Statistically significant decrease in paw edema volumes of mice

http://dx.doi.org/10.29322/IJSRP.9.01.2019.p8553

Mean paw volume (mL)
0 hr

1 hr

2 hr

3 hr

4 hr

5 hr

Vehicle
10 ml/kg

0.11
±
0.002

0.19
±
0.008

0.19
±
0.007

0.19
±
0.005

0.21
±
0.01

0.19
±
0.01

Aspirin
300
mg/kg

0.11
±
0.006

0.16
±
0.01

0.14
±
0.007***

0.13
±
0.006***

0.14
±
0.004***

0.13
±
0.005***

Test plant
250
mg/kg

0.12
±
0.007

0.18
±
0.005

0.17
±
0.008

0.18
±
0.011

0.19
±
0.011

0.18
±
0.006

Test plant
500
mg/kg

0.10
±
0.008

0.18
±
0.007

0.17
±
0.012

0.16
±
0.014

0.18
±
0.018

0.17
±
0.018

Test plant
1000
mg/kg

0.13
±
0.010

0.18
±
0.007

0.17
±
0.009

0.15
±
0.013**

0.16
±
0.019*

0.15
±
0.015*

Results were expressed as Mean ± Standard Error (SE) *P<0.05
**P<0.01 ***P<0.001
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the useful information in the development of Myanmar
Traditional Medicine from natural plants.
Table 2: Percent inhibition of lambda carrageenan induced paw
edema after treatment with aspirin and 95 % ethanol extract of C.
pisifera (Siebold & Zucc.) Endl.

Figure 4: Effect of the root of C. pisifera (Siebold & Zucc.)
Endl., aspirin and vehicle on mean paw volume of mice after
carrageenan induced edema

Treatment
(Dose)

1 hr

2 hr

3 hr

4 hr

5 hr

Aspirin
(300 mg/kg)

16%

26%

32%

33%

32%

Test plant
250 mg/kg

5%

11%

5%

10%

5%

Test plant
500 mg/kg

5%

11%

16%

14%

11%

Test plant
1000 mg/kg

5%

11%

21%

24%

16%

Percent Inhibition of Lambda Carrageenan Induced Paw
Edema of 95 % Ethanol Extract of the Root of C. pisifera
(Siebold & Zucc.) Endl. and Aspirin
Percent inhibition of paw edema with positive control (Aspirin,
300 mg/kg) were found to be 16%, 26%, 32%, 33% and 32%
inhibition for 1 hour, 2 hour, 3 hour, 4 hour and 5 hour
respectively. The percent inhibition of right hind paw edema was
observed at 1 hour 16% and maximal inhibition was 33 % and it
was shown that at 5 hour. The results were shown in Table 2 and
Figure 5.
The study of anti-inflammatory effect of 250 mg/ kg and 500
mg/kg of 95% ethanol extract of C. pisifera (Siebold & Zucc.)
Endl. had shown that its action started from 1 hour after
carrageenan injection up to 5 hour. Significant anti-inflammatory
effects were not shown from 1 hour after carrageenan injection
up to 5 hour. Percent inhibition of paw edema with 95% ethanol
extracts of C. pisifera (Siebold & Zucc.) Endl. of low dose and
medium dose were found to be 5%, 11%, 5%, 10% , 5%
inhibition and 5%, 11%, 16%, 14%, 11% inhibition for 1 hour, 2
hour, 3 hour, 4 hour and 5 hour respectively. According to these
results, the maximal inhibitions were 11% for 250 mg/kg at 2
hour and 16% for 500 mg/kg at 3 hour. Hence, low dose and
medium dose of plant extract have low inhibition.
On the other hand, percent inhibition of paw edema with 95 %
ethanol extract of C. pisifera (Siebold & Zucc.) Endl. (1000
mg/kg) were found to be 5%, 11%, 21%, 24% and 16%
inhibition for 1 hour, 2 hour, 3 hour, 4 hour and 5 hour
respectively. The maximal % inhibition of high dose of plant
extract was 24% at 4 hour.
The percent inhibition on carrageenan induced inflammation in
mice were highest in the concentration of the test sample 1000
mg/kg at 4 hour (24%). According to the present study, the test
plant has high anti-inflammatory effect at high dose 1000 mg/kg
at 3 hour up to 5 hour. Thus, this experiment may provide one of
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Figure 5: Anti-inflammatory effect of the root of C. pisifera
(Siebold & Zucc.) Endl. and aspirin in carrageenan induced mice
IV. CONCLUSION
In this research work, one Myanmar indigenous medicinal plant,
C. pisifera (Siebold & Zucc.) Endl. was chosen for chemical
analysis. A potent anti-inflammatory activity was determined
against carrageenan induced inflammation for the root extract
sample of the test plant showed remarkable inhibitory activity in
high dose and also the activity followed by the remaining
medium and low dose. These results concluded that the roots of
C. pisifera (Siebold & Zucc.) Endl. have potential for the
development of the treatment against inflammatory conditions.
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