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Essential oils are complex mixtures of various organic
compounds, most of which possess an isoprenoid structure.
Data in the literature are indicative of the high biological ac-
tivity of essential oils, which makes possible the use of these
substances in medicine and pharmacology [1, 2].

The chemical and pharmacological properties of an es-
sential oil isolated from wormwood species Artemisia
glabella Kar. et Kir. have been thoroughly studied within the
framework of investigations aimed at the complex use of
these species, which are employed as a raw material for the
drug arglabin [3] developed at the Institute of
Phytochemistry (Karaganda). Recently [4], more than 70
compounds were identified in the essential oil from Artemi-
sia glabella (EOAG) studied by a gas chromatography (GC)
technique using a capillary column with nonpolar methyl sil-
icon immobile phase and a flame-ionization detector. The
main chemical components of the characteristic chemical
composition of EOAG are 1,8-cineole (12%), linalool (8%),
4-terpineol (6.5%), �-terpineol (5%), and sabinol derivatives
(5%). These substances were also found in the essential oils
isolated from medicinal plants of some other genuses. At the
same time EOAG contains a series of genetically related
compounds including para-cymene, cuminaldehyde,
cuminyl alcohol and acetate, �-thujene, sabinene, sabinene
hydrate, sabinol and related esters with a homologous series
of fatty acids, �-pinene, myrtenal, and verbenone.

The purpose of this study was to identify the essential oil
isolated from Artemisia glabella Kar. et Kir. and characterize
EOAG with respect to biological activity.

EXPERIMENTAL CHEMICAL PART

The samples of EOAG were isolated at a temperature of
60°C and a pressure of 0.6 atm on an experimen-

tal-commercial vacuum setup of the UEM-2 type. The raw
material represented flower heads crushed to a particle size
of 5 mm.

The physicochemical characteristics of EOAG were de-
termined according to the Russian State Pharmacopoeia
(RSP, XI ed.) [5]. The isolated essential oil appeared as a
transparent liquid of yellow-green color with a specific odor.
The main parameters were as follows: optical density,
D20 = 0.9262 – 0.9320; refractive index, nd

20 = 1.4740 –

1.4750; ester number upon acetylation, 188.35 – 377.41; es-
ter content, 22.90 – 34.45%; free alcohol content,
31.34 – 42.67%.

The chemical analysis of EOAG was performed by GC
on a Model 3700 chromatograph with plasma-ionization de-
tector and a steel capillary column with a length of 3 m and
an internal diameter of 2 mm. The immobile phase was a sili-
con elastomer SE-30 (5%) on a solid carrier Chromaton N
Super (particle size, 0.125 – 0.160). The GC measurements
were conducted either in a programmed temperature mode
(heating from 60 to 220°C at a rate of 2°C/min) or in an iso-
thermal regime (20 min at an evaporator temperature of
220°C). The mobile phase was argon supplied at a rate of
20 cm3/min. The hydrogen – air flow velocity ratio was
1 : 10. The volume of a sample (a 2% EOAG solution in di-
ethyl ether) was 1 �l.

The EOAG components were identified by comparing
the retention times to those of standards. The content of com-
ponents was determined by measuring the areas under the
peaks and using the internal normalization technique.

EXPERIMENTAL BIOLOGICAL PART

The antiexudant activity of EOAG was studied in rats
with an acute foot edema model [6]. The experiments were
performed on white mongrel male rats weighing
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180 – 200 g. The inflammation model was induced by inject-
ing 0.1 ml of a 1% carrageenan, 0.1% histamine, or 2% for-
malin solution into a hind paw of each test animal. The initial
and swollen foot volumes were measured using an aqueous
plethysmograph immediately before and after (4, 8, and
24 h) the onset of inflammation. EOAG was introduced in a
dose of 5, 25, or 50 mg�kg via a gastric tube 1 h before in-
duction of the model edemas. In the formalin edema test,
EOAG was also introduced by subcutaneous injections. The
antiexudant activity was evaluated as the percentage edema
growth inhibition relative to untreated control.

The antiproliferant activity of EOAG was studied on a
cotton-ball granuloma model in rats [6]. The model was in-
duced in animals operated under light ether narcosis and
strictly aseptic conditions. Upon removal of the wool from a
certain area on the back, a 1- to 2-cm section in the skin and
subcutaneous fat was made, a cavity was formed with the aid
of forceps, a thoroughly sterilized cotton ball was introduced
inside the cavity, and a suture was placed on the wound. On
the 8th day, the implanted ball with surrounding granulation
tissue was extracted, dried to constant weight at 55 – 60°C,

and weighted. The amount of the granulation-fibrosis tissue
was determined as the difference between weights of the
dried sample and the initial cotton ball.

Animals in the test group received EOAG in a single
daily dose of 5, 25, or 50 mg�kg over the entire period of the
experiment. Animals in the control group received an equiv-
alent volume of either a vegetable oil (via a gastric tube) or
physiological solution (parenterally). The reference drug was
diclofenac sodium (voltaren) administered in a dose of
25 mg�kg.

The antibacterial activity of EOAG was studied with
respect to the standard strains (Escherichia coli M-17, Staph-
ylococcus aureus 505, Bacillus subtilis, and Candida
albicans) and wide-spread clinical strains (Pseudomonas
aeruginosa, Str. agalactica). The antimicrobial spectrum was
determined by the conventional method of disks on a Gauze
2 medium [7].

The antifungal activity of EOAG was determined with
respect to the species of Candida albicans, Aspergillius
niger, Penicillium spp., Rhisopus spp., Torula spp., and
Geotrihum spp. isolated from patients with upper airway pa-
thologies [8]. The fungal cultures were grown on a dense
Sabouraud medium (pH 5.6 
 0.2) for 48 h at t = 20 – 25°C.
The grown cultures were diluted (1 : 1000) with an isotonic
NaCl solution and lawn-plated in Petri dishes with the
Sabouraud medium. The disks containing 3 �l of undiluted
EOAG were applied onto a slightly dried surface of the me-
dium. The samples were incubated for 1 – 3 days at
28 – 37°C, depending on the growth features of particular
fungi. The control tests were performed using disks contain-
ing the antifungal antibiotic nystatin. The antifungal activity
of EOAG was evaluated from the diameter of the zone of re-
tarded growth of a given fungal culture. The growth of a con-
tinuous film of fungi was considered as the absence of
antifungal activity.

The antiviral activity of EOAG with respect to Newcas-
tle’s disease (La Sota strain) and influenza (AFPV Rostok 34
strain) in chicken embryos was studied for EOAG in the con-
centrations of 5, 20, and 100 �M [9].

The experimental data were statistically processed and
characterized by arithmetic means, standard errors, and Stu-
dent’s K-differences.

RESULTS AND DISCUSSION

Antiexudant activity. The tests with inflammation mod-
els showed that the samples of EOAG produced a more pro-
nounced inhibition of carrageenan-induced edema growth
than did the reference drug voltaren. After 4 h, the effect of
EOAG in a dose of 50 mg�kg was reliably greater by a factor
of 1.5 as compared to the effect of voltaren (Table 1). An
analogous pattern was observed after 8 h, when the advan-
tage of EOAG in a dose of 25 – 50 mg�kg over voltaren was
19 – 20%; on the second day of treatment, EOAG com-
pletely stopped the edema growth. Voltaren inhibited the
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Fig. 1. Histograms of formalin-induced edema growth inhibited by
the essential oil of Artemisia glabella introduced (a) intragastrically,
(b) subcutaneously, and (c) intragastrically after adrenalectomy: (�)
4 h (� ) 24 h. The data are averaged over ten parallel observations
and the differences from control are reliable for P < 0.01 (* differ-
ences from the reference group are reliable for P < 0.05).



edema growth by 67% after 24 h and ensured complete arrest
of the edema growth 3 – 4 days after induction of the inflam-
mation model.

The antiexudant effect of EOAG was also pronounced
with respect to the histamine-induced edema model (Ta-
ble 2). In a dose of 25 – 50 mg�kg, EOAG was 1.3 – 1.5
times more effective than voltaren.

On the formalin-induced edema model, the prophylactic
peroral administration of EOAG in a dose of 25 – 50 mg�kg
stopped the edema growth by the end of the second day
(30 – 36 h after formalin injection), and even the minimum
dose (5 mg�kg) produced the same effect on the third day
(Fig. 1a ). The EOAG effect was more pronounced upon sub-
cutaneous administration, which can be explained by the
more rapid drug absorption in this case (Fig. 1b ).

In order to study the antiinflammatory action of EOAG
without the contribution of endogenous corticosteroids
(known to influence the inflammation process as well), we
performed the experiments on animals with a local inflam-
mation focus (induced by a 2% formalin solution in a dose of
0.1 ml) under postadrenalectomy conditions. It was found
that the antiinflammatory activity of EOAG is well mani-
fested in the absence of influence of the adrenal cortex hor-
mones (Fig. 1c ). For all the edema models studied, the
antiexudant effect of EOAG significantly increases with the
drug concentration, which is indicative of the
dose-dependent character of the drug action.

Antiproliferant activity. The experiments revealed no
antiproliferant effect of EOAG (Table 3). An increase in
weight of the granulation tissue with the EOAG dose was in-
dicative of a reparative drug action manifested by stimula-
tion of the connective tissue formation and limitation of the
inflammatory process.

Antibacterial activity. The results of our tests showed
that EOAG possesses pronounced antibacterial properties
with respect to B. subtilis and Gram-positive cocci such as St.
aureus. A less pronounced antibacterial effect was observed
with respect to Gram-negative species, especially to Ps.
aeruginosa.

Antifungal activity. The experiments showed that
EOAG significantly inhibited the growth of fungi, even ex-
ceeding the effect of the standard antibiotic nystatin. The di-
ameter of the inhibited growth zone for EOAG varied from
17 to 26 mm (against 6 – 21 mm for nystatin).

The pure EOAG preparation produced a more pro-
nounced antifungal effect with respect to Torula spp.,
Candida albicans, and Penicillium spp. and was less effec-
tive with respect to Aspergillius niger, Geotrihum spp., and
Rhisopus spp. (Table 4).

Antiviral activity. It was experimentally established that
EOAG in the entire concentration range studied
(5 – 100 �M) produced a 100% inhibition of the influenza
virus and a 40% inhibition of the Newcastle disease virus.
The antiviral effect was independent of the concentration
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TABLE 3. Antiproliferant Activity of EOAG

Experiment
Dose,
mg�kg

Number
of animals

Granuloma weight, mg

wet dry

EOAG 5 8 290 
 5 68 
 21

25 8 310 
 41,2 80 
 31,3

50 9 385 
 71,2 95 
 31,2

100 10 400 
 51,2 130 
 44,2

Voltaren 25 8 294 
 31 71 
 51

Control 50 10 480 
 9 115 
 5

Notes. Differences from the control group are reliable for 1 P < 0.01
and 4 P < 0.05; differences from the reference group are reliable for
2 P < 0.025 and 3 P < 0.05.

TABLE 4. Antifungal Activity of EOAG

Experi-
ment

Diameter of the zone of fungal growth inhibition, mm

Penicil-
lium spp.

Aspergil-
lus niger

Candida
albicans

Geotri-
chum spp.

Rhisopus
Spp.

Torula
spp.

EOAG 24 
 2* 21 
 1 21 
 2 17 
 2* 20 
 2* 26 
 3*

Nystatin 15 
 3 18 
 1 21 
 3 6 
 1 14 
 2 6 
 1

* Differences from the control group are reliable for P < 0.05; all
data are averaged over five parallel tests.

TABLE 2. Percentage Inhibition of Histamine Edema Growth by
EOAG upon Intragastric Introduction *

Experiment
Dose,
mg�kg

Time after carrageenan injection, min

15 45 90

EOAG 5 35 
 3 52 
 2 71 
 5

25 44 
 31 68 
 42 84 
 21

50 47 
 51 73 
 52 –

Voltaren 25 33 
 4 50 
 2 75 
 5

* Data are averaged over ten observations in each group; differences
from the control and reference groups are the same as in Table 1.

TABLE 1. Percentage Inhibition of Carrageenan Edema Growth by
EOAG upon Intragastric Introduction *

Experiment
Dose,
mg�kg

Time after carrageenan injection, h

1 4 8 24

EOAG 5 19 
 3 33 
 4 48 
 21 73 
 5

25 26 
 7 36 
 4 54 
 61 86 
 22

50 31 
 32 43 
 31 69 
 62 93 
 72

Voltaren 25 16 
 5 29 
 7 42 
 3 67 
 5

* Data are averaged over ten observations in each group; differences
from the control group are reliable for P < 0.05; differences from the
reference group are reliable for 1 P < 0.05 and 2 P < 0.025.



The reference drug remantadine inhibited reproduction of the
viral strains by 50 – 60%.

Thus, the results of our experiments showed that EOAG
possesses pronounced antiexudant properties. The significant
antiinflammatory action is probably related both to inhibition
of the biosynthesis of some mediators of the inflammation

process (cytokine TNF�, leukotriene B4, thromboxane B2,
prostaglandin E2) and to some other antimediator mecha-
nisms (e.g., antihistamine effect). The antibacterial,
antifungal, and antiviral properties of EOAG allow this prep-
aration to be considered as a potential agent for the treatment
of upper airway pathologies. As was established previously,
the acute toxicity of EOAG for inhalation is characterized by

a lethal concentration of LC50 = 195 g�m3 and a threshold of

39 g�m3. EOAG is not accumulated and produces a weak ir-
ritant effect upon mucous membranes [12].
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