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Vitex negundo Linn. (Kyaung Pan Gyi) is a useful Myanmar medicinal 

plant and traditionally used with the purposes to treat rheumatism, 

muscular pain and muscle cramps. Plants are good sources of 

biologically active compounds and some of the western medicines that 

are used to treat inflammation are also the plant derivatives. This study 

was evaluated the in-vivo anti-inflammatory activity of 70% ethanolic 

extract of Vitex negundo Linn. (Vn) leaves and investigated the bioactive 

constituents of leaf extract by Gas Chromatography-Mass Spectrometry 

(GC-MS). The study was done at Pharmacology Research Division, 

Department of Medical Research (Pyin Oo Lwin Branch) from 

September 2017 to September 2018. In evaluation of the anti-inflam-

matory effect, the response of reduction in carrageenan-induced paw 

oedema in albino rat was measured by plethysmometer. A total of five 

groups (n=8) were tested, one negative control group (vehicle 10 ml/kg), 

one positive control group (aspirin 300 mg/kg) and three tested groups  

(Vn extract 250, 500 and 1000 mg/kg), respectively. Among the three 

tested groups, leaves extract 250 mg/kg and 500 mg/kg single oral doses 

could not inhibit in carrageenan-induced paw oedema in rats. However, 

the leaves extract 1000 mg/kg inhibited the carrageenan-induced paw 

oedema at 2 hours (p=0.050) compared to negative control group. Acute 

toxicity of 70% ethanolic extract of Vn was also done by the OECD  

425 guideline on albino rat and the LD50 value was found greater than  

5000 mg/kg and therefore it was concluded to be safe. The bioactive 

phytoconstituents of the leaves extract were identified by mass spectral 

data of National Institute of Standard and Technology (NIST) libraries. 
The results from this study indicated that 70% ethanolic extract of  

Vn leaves is composed of medicinally useful bioactive compounds. But 

it did not find significant anti-inflammatory action at the tested doses. 

Keywords: Anti-inflammatory, GC-MS, Vitex negundo L., NIST, Chemical composition 

 

INTRODUCTION 

 

Inflammation is an important physiological 

reaction to injury, which may be caused by 

infection, chemical or physical agents.
1
 

Inflammation has the essential primary 

purpose of restoring tissue homeostasis. 

Inflammatory diseases are major cause  

of morbidity throughout the world.
2
 Its 

treatment requires the application or ingestion 

of anti-inflammatory drugs.
1 

The synthetic  

non-steroidal and steroidal anti-inflammatory 

drugs are used in symptomatic treatment  

of joint pain and inflammation but some  

may have a number of undesirable side  

effect and toxicity.
3
 Plants are good source  

of biologically active compounds and some 

of the western medicines for treatments 
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of inflamemations are also the plant deri- 

vatives.
4
 Therefore, medicinal plants and 

their modified derivatives have being received 

the attention of scientific communities for 

their therapeutic and medicinal values. There 

is a worldwide interest in searching for safe 

and new phytochemical drugs.
5
 In Myanmar, 

some of the medicinal plants including  

Vitex negundo Linn. (Kyaung Pan Gyi) and 

traditional medicine formulations are used 

in inflamemation and related diseases. 

Previous studies on anti-inflammatory effects 

of Myanmar medicinal plants included 

Zingiber officinale Roscoe (Gin Sein
3
), 

Oldenlandia alata L. (Gamgala)
6
, Alstonia 

scholaris (L.) R.Br. (Taung Mayo)
7
 and Leea 

macrophylla Roxb (Kya Phct Kyee).
8
 

Vitex negundo Linn. (Family-Verbenaceae) 

is a useful medicinal plant and commonly 

known as five leaved chaste tree.
9
 This plant 

is a large woody aromatic shrub with typical 

five foliate pattern leaves on quadrangular 

branches, which give rise to bluish-purple 

colored flowers in branched tomentose, 

cymes.
10

 The genus Vitex contains about  

270 species distributed around the world that  

may grow up to 6m in height. This plant is 

native to tropical Eastern and Southern 

Africa and Asia and found throughout  

the greater part of India at warmer zone.
11, 12

 

This plant is found both wild and cultivated 

throughout Myanmar and other South-East 

Asia region. This plant is used in Myanmar 

traditional medicine with the purposes of 

indigestion, dyspepsia, menstrual disorder, 

urinary disorder in men, rheumatism, muscular 

pain and muscle cramps.
13

  

All parts of the plants are used for treatment 

of a wide spectrum of health disorders in 

traditional and folk medicine.
4 
Various phyto-

chemical metabolites are present in the plant 

which make this plant useful in medical 

conditions.
2 
This plant is shown to have many 

pharmacological activities such as anti-

inflamematory activity, anti-oxidant activity, 

anti-bacterial activity, anti-fungal activity, 

skin ulcer, insecticidal activity, relieve  

pain of rheumatoid arthritis, hepato-

protective, anti-microbial, analgesic, anti- 

 

pyretic, enlargement of the spleen, tumors 

and related diseases.
11

 Leaves of Vitex 

negundo have been investigated for its anti-

inflammatory activity, pain suppressing 

activities, anti-histamine and anti-oxidant 

activities.
14

 The leaves are the most potent 

part of the plant for medicinal purpose.
4  

Plants are rich source of secondary 

metabolites with interesting biological 

activities. In general, these secondary meta- 

bolites are important in new drug 

development with a variety of structural 

classifications.
15 

Qualitative, quantitative and biochemical tests 

of secondary metabolites are the prime 

importance in drug evaluation.
11

 Vitex 

negundoL. contains a variety of potentially 

bioactive compounds such as volatile oil, 

terpene, flavonoids, glycosides and stilbene 

derivatives. The major classes of compounds 

found in this plant are flavonoids and 

glycosides which possess various biological 

activities including anticancer, antimicrobial, 

antiviral, anti-inflammatory, immunomo- 

dulatory and anti-thrombotic activities.
1 

Gas Chromatography Mass Spectrometry  

(GC-MS) is the powerful analytical tech- 

niques for separation and identification  

of phytochemicals. Most of the anti-

inflammatory compounds derived from  

plant sources are generally considered safe. 

The compounds identified by the initial 

qualitative analysis and GC-MS are useful  

in medical field. The GC-MS analysis is  

the first step towards understanding the 

composition of medicinally active compounds 

in the plant. Further investigations are needed 

to identify the pharmacological importance 

and phytochemistry of the medicinal plant.
17  

In Myanmar, the local communities of 

different regions have been using Vitex 

negundo Linn. to treat inflammatory diseases 

but it has not been approached for scientific 

evidence. Therefore, the present study was 

done to evaluate the anti-inflammatory 

activity of Vitex negundo Linn. leaves on 

carrageenan-induced albino rat model and its 

chemical composition by GC-MS. 
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MATERIALS AND METHODS 

 

Collection of plant samples and botanical 

identification  

The mature leaves of Vitex negundo Linn. 

(Vn) were collected from Herbal Garden, 

Department of Medical Research (Pyin Oo 

Lwin Branch) during September and October 

2017. The botanical identifica- tion of Vn 

was carried out by A Handbook to the Flora 

of Ceylon.
18

  

Preparation of plant extract 

The plant samples were washed thoroughly 

under running tap water to remove unwanted 

materials. Then, the samples were cut and 

allowed to dry under shaded area and ground 

into coarsely powder by using pounding 

machine. The coarse powder (50 g) was 

introduced into a thimble and placed in  

the sample holder of the Soxhlet apparatus. 

70% ethanol (300 ml) was poured into flask 

and heated for 10 hours by using Soxhlet 

apparatus. The extractwas concentrated 

under reduced pressure by using rotary 

evaporator and dried over digital water  

bath at 50ºC. The dried extract was stored  

in desiccators for all of the experimental 

procedure. 

Animals 

Both sexes of Wistar albino rats (180±20 g) 

were used for acute toxicity and anti-

inflammatory activity study. The animals 

were produced from Laboratory Animal 

Service Division, DMR (POLB). The animals 

were acclimatized for 5 days under laboratory 

conditions and fed with standard food and 

water ad. libitum. 

Phytochemical screening 

 The phytochemical constituents of 70% 

ethanolic extract of Vn leaves were screened 

using the standard methods of Unani 

formulation.
9
 

Acute toxicity study 

Acute toxicity test for the 70% ethanolic 

leaves extract of Vn was carried out 

by Organization for Economic Cooperation  

and Development (OECD) Guideline  

425 on albino rat.
20

 The starting dose was  

175 mg/kg and up and down dosing 

procedure was done until 5000 mg/kg 

according to main test of OECD guideline. 

The toxic signs were observed for each 

animals such as skin changes piloerection, 

corneal reflex, respiratory rate, motor  

activity, tremor, convulsion, diarrhea, etc. The  

observation was done continuously during  

30 minutes after dosing and special attention 

during 4 hours after dosing and then daily 

thereafter for 14 days. Body weight changes 

were weekly noted. All observations were 

recorded for individual animal by work sheet. 

Anti-inflammatory study 

Acute anti-inflammatory potential of 70% 

ethanolic extract of Vn was investigated 

by using carrageenan-induced edema albino 

rats described by the referenced method.
21

 

Animals were divided into five groups  

of six animals in each group. The groups 

were three tested group (250 mg/kg,  

500 mg/kg and 1000 mg/kg), and positive 

control group (aspirin 300 mg/kg), and 

negative control group (vehicle 10ml/kg). 

Firstly, the baseline paw volumes were 

measured for individual animals and  

given calculated dose at each animal  

orally. One hour later, 0.1 ml carrageenan 

(1% in 0.9% NaCl solution) was admini- 

stered by subcutaneous injection into the 

right hind paw to induce acute inflammation. 

After the carrageenan injection, the paw 

volumes were measured by volume measuring 

instrument (Plethysmometer, LE 7500) at 

each hour after oedema induction for five 

hours. The percent (%) inhibition was calcu-

lated based upon the baseline paw volume.  

Percent inhibition was calculated by- 

 

 

 

GC-MS analysis 

Gas chromatography-Mass spectrometry  

GC-MS (QP2020, Shimadzu, Japan) analysis 

Percent (%)      

inhibition  
= 

 

    Y-X        x 100                                                       

         X       

Y =  Paw volume (after carrageenan injection) 

X =  Paw volume (before carrageenan injection) 
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was done by using DB-5 column (30 m x 

0.25 mm x 0.25 µm film thickness) fused 

silica capillary column. The injection 

temperature was set at 280ºC and the oven 

temperature was initially at 45°C then 

programmed to 300°C at the rate of 

10°C/min and held at 200°C for 5 minutes. 

Helium was used as a carrier gas with the 

flow rate of 1.0 ml/min. The leaves extract 

sample was diluted with methanol (HPLC 

grade) in ratio of 1:10 and 1 µl of sample 

was injected into the column with Auto 

sampler (AOC 20s) split mode in the ratio of 

1:100. The mass spectrometer was operated 

in the Electron Ionization (EI) at 70ev. The 

ion source temperature was kept at 250°C 

with interface temperature at 280°C. The 

mass range was 40-800 Dalton. The 

compounds were identified by matching 

mass spectral of data with National Institute 

of Standard and Technology (NIST library) 

database. 

Data analysis 

The LD50 value was calculated by AOT 425 

StatPgm software. The anti-inflammatory 

activity data was analyzed by one way 

analysis of variance (ANOVA) using  

SPSS software (version, 20). Significant 

value was set as p<0.05. The chemical 

constituents were identified by using  

mass spectral analysis of NIST (National 

Institute of Standards and Technology) 

library database. 

 

RESULTS 

 

Plant extraction and phytochemical screening  

The yield percent of 70% ethanolic extract of 

Vitex negundo Linn. leaves was 5.92%. 

The preliminary phytochemical screening 

revealed that alkaloids, carbohydrates, 

glycosides, phenols, proteins, saponins, 

steroids, tannins and cardiac glycosides were 

detected and flavonoid, amino acid and 

cyanogenic glycoside were not detected. 

Among them, alkaloid,  phenols and tannins 

might to be responsible for the obvious  

anti-inflammatory activity.
22 

Acute toxicity study 

The result obtained from the acute toxicity 

study, LD50 value of 70% ethanolic extract 

was greater than 5000 mg/kg. All of the 

animals did not show any acute toxic sign 

and motility up to 14 days. The body weight  

changes were not occurred significantly during 

experiment. 

Anti-inflammatory activity 

In the anti-inflammatory study, a total of five 

groups (n=8) were tested, one negative control 

group (vehicle 10 ml/kg), one positive control 

group (Aspirin 300 mg/kg) and three tested 

groups (Vn extract 250, 500 and 1000 mg/kg), 

respectively. Among the three tested groups, 

leaves extracts of 250 mg/kg and 500 mg/kg 

single oral doses could not inhibit in  

carrageenan-induced paw oedema in rats. 

However, the leaves extract 1000 mg/kg inhi-

bited the carrageenan-induced paw oedema  

at 2 hours (p=0.050) compared to negative 

control group. The results are shown in Table1. 

 
Table 1. Anti-inflammatory effect  of  Vitex 

negundo Linn. leaves extract on 

carrageenan-induced rat model (n=6) 

Gp 
Drug, 

PO 

Dose 
mg, 

ml/kg 

Right hind paw volume (ml) 

Base 
line  After drug administration 

0 hr 1 hr 2 hr 3 hr 4 hr 5 hr 

I D/W 10 0.76 

0.07 

1.93 

0.32 

2.48 

0.08 

2.47 

0.11 

2.53 

0.12 

2.49 

0.08 

II Aspirin 300 0.81 

0.09 

1.74 

0.23 

1.80 

0.07** 

1.85 

0.13 

2.09 

0.19 

2.07 

0.18 

III Vn  
extract 

250 0.86 

0.05 

1.81 

0.29 

1.88 

0.28 

2.41 

0.21 

2.30 

0.23 

2.38 

0.16 

IV Vn  
extract 

500 1.14 

0.15 

1.34 

0.24 

2.35 

0.13 

2.32 

0.13 

2.51 

0.15 

2.56 

0.16 

V Vn  
extract 

1000 0.86 

0.04 

1.47 

0.16 

1.95 

0.12* 

2.04 

0.09 

2.30 

0.06 

2.28 

0.09 

Gp=group,     D/W=distilled water,      Vn extract =70%  

ethanolic  extract  of  Vitex negundo leaves, PO = per 

orally,*p=0.05, **p=0.001,   n=6 (tested animals   n=8, 

calculated animals n=6  

 

Due to the sample size of tested animals, 

the significant value cannot reach set  

up value, p<0.05. If the increasing of  

dosage or sample size, the tested plant  

would be encountered the significant 

effective value. From this finding, Vn  
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might be an effective plant for anti- 

inflammatory although significantly not 

different  at  the tested doses with respective 

control  groups. The  percent  inhibition of 

aspirin (300 mg/kg) and ethanolic extract  

of Vn (1000 mg/kg) were 27% and  

21% at 2 hours compared to respective  

control groups. 

 
Table 2. Chemical composition of 70% ethanolic leaves  extract  of  Vitex  negundo Linn. 

Compound name MF RT A % S.I Base peak m/z 

1-Alanine ethylamide C5H12N2O 1.544 2.61 94 44.05 

(S)-(+)-1- Cyclohexylethylamine C8H17N 1.650 0.51 91 44.05 

Furfural C5H4O2 5.872 0.50 97 96.05 

N-3-Butenyl-N-methyl cyclohexanemine C11H21N 13.83 0.70 85 44.05 

4H-Pyran-4-one, 2,3-dihydro-3,5- dihydroxy-6-methyl C6H8O4 16.012 1.16 88 43.10 

2,7-Dioxatricyclo [4,4,0,0(3,8)] dec- 4-ene C8H10O2 17.763 0.82 87 81.10 

2-Furancarboxaldehyde,5-(hydroxymethyl) C6H6O3 18.584 4.13 89 97.05 

Tricyclo [4,4,0,0 (2,8)] decan-9-ol C10H16O 21.957 0.41 83 108.10 

Benzoic acid, 4-hyhdroxy C7H6O3 26.889 0.78 95 121.05 

Quinic acid C7H12O6 29.453 1.45 83 125.05 

Neophytadiene C20H38 34.331 0.59 90 95.10 

1-(+)-Ascorbic acid 2, 6-dihexadecanoate C38H68O8 37.611 8.72 92 73.05 

1-Coprosten-3-one C27H44O 39.347 4.83 72 122.10 

2,4-Cholestadien- 1-one C27H42O 41.521 5.13 75 122.10 

Phytol C20H40O 41.745 1.00 95 71.10 

9-Octadecenoi acid, (E)- C57H104O6 42.418 30.30 89 55.10 

Olealdehyde C18H34O 42.817 2.00 84 55.10 

Sclareoloxide (Cis A/B) C18H30O 45.830 3.33 74 125.10 

3-Dodecyl-2,5-furandione C16H26O3 47.155 0.88 77 109.10 

Hexadecanoic acid,1-hydroxy- methyl 1,2 C35H68O5 47.510 1.01 86 98.10 

Phthalic acid, diisooctyl ester C24H38O4 47.715 0.61 88 149.05 

2,3-Dihydroxy- propyl elaidate C21H40O4 49.270 1.78 90 55.10 

9-Octadecanoic acid-1,2,3-pro- pantriylester C57H104O6 49.324 2.55 82 43.10 

Dotriacontane C32H66 53.615 0.45 91 57.10 

3-Methoxy-3, beta-cholest-5- ene C28H48O 57.840 1.30 81 95.10 

MF=Molecular formula,        SI=similarity index,         RT=Retention time,          m/z=mass to charge ratio, 

A%=Relative area percent 

 

GC-MS analysis 

The GC-MS analysis of the 70% ethanolic 

extract of Vn leaves showed the present of 

many compounds. The name of compounds, 

its retention time and relatives area percent 

are shown in Table 2.  

A total of 25 compounds were identified in 

this study. Among these com- pounds, the 9-

octadecenoic acid which is antimicrobial and 

antioxidant compound
23

, is most prominent 

compound and ascorbic acid 2, 6-dihex-

adecanoate is the second prominent compound 

which can give antioxidant activity.
24

 The 

other identified compounds that can give 

particular biological activities are also present 

in the Vn leaves extract with their various 

relatives area percent. Some of the GC-MS  

peaks were remained unidentified, because of 

lack of authentic sample and library data of 

corresponding compounds.  

Conclusion 

From this study, 70% ethanolic leaves 

extract of Vitex negundo Linn. possessed 

most of the phytoconstituents and it  

had no acute toxicity up to 5000 mg/kg.  

Its anti-inflammatory activity was found out 

at 1000 mg/kg compared to that of control 

group (p=0.050) after 2 hours drug admini-

stration according to carrageenan-induced 

oedema albino rats model. The results 

indicated that 70% ethanolic extract of Vitex 

negundo Linn. leaves is composed of 

medicinally useful compounds. The findings 

of this study show that tested dose, 
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1000 mg/kg of Vitex negundo Linn.  

has potential anti-inflammatory activity  

and provide supportive information to 

practitioners of traditional medicine as anti-

inflammatory therapy. 
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