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Abstract

Impatiens balsamina is an annual herb, belongs to the family Balsaminaceae, commonly seen in India, China, and Korea.
It is an erect plant commonly known as rose balsam and garden balsam. Studies shows that the plant contain many
valuable phytoconstituents such as flavonoids, saponins, phenolics, naphthoquinones, and glycosides. The plant is used
in traditional medicine for their antimicrobial, anti-inflammatory, anti-allergic and antidermatitic properties. The plant
can also be used to treat burns, scalds, and lumbago. Flowers of the plant is used as dye in pastry. Seeds of this plant is
edible. Leaves and stem are also edible when boiled. Leaves, stem, flowers are also having medicinal properties.
Microscopical features of pollen grains shows that the pollen grains contain a vegetative and generative cell. Many
studies have been done to identify the pharmacological properties of this plant. Some of the pharmacological actions of
the plantinclude antipruritic, antidermatitic, antimicrobial, antitumor, wound healing, antidiabetic and antinociceptive.
The present review summarizes information about the morphology, chemical constituents, and pharmacological actions
of Impatiens balsamina for future works.
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1. Introduction

Medicinal plants have been used to treat many diseases in traditional medicine worldwide. Due to the continues use of
allopathic medicines resistance has been developed against them by many pathogens. Also, the side effects produced by
these medicaments are increasing day by day. So, the situation leads to the use of more useful medicaments with lesser
side effects. India is a country with rich source of medicinal plants. Many plants have been used for treating many
diseases traditionally.

Impatiens balsamina is a plant belongs to the family Balsaminaceae. It is an annual erect herb with soft watery stem,
attaining up to 100 cm tall. Leaves are usually simple, alternate, sometimes lower ones with opposite, up to 13 cm long.
Inflorescence 1-3 flowered. Flowers are single cup-shaped, white, pink, violet and red in color, pedicels up to 2cm long.
Fruits are capsules, narrow on both ends 1-2 cm long and with small bristles [1].

Balsam plant has been studied to identify the cytological features of anthers. For the study four microsporangia of the
plant has been studied and the results shows that the pollen grains belong to bicellular type consisting of a vegetative
and a generative cell. Presence of starch grains and lipids were observed found abundant in the mature pollen grains [2l.
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2. Phytoconstituents

The plant has been studied for the presence of many phytoconstituents and the results shows the presence of flavonoids,
saponins, alkaloids, tannins, coumarins, and glycosides. One of the flavonoids present in the plant include kaempferol.
Studies also shows the presence of reducing sugars and proteins in the plant. Phytoconstituents present in leaf include
flavanols, lawsone, lawsone methyl ether. Aerial part of plant contain impatienol, and naphthoquinones. Flowers has
been reported to contain flavanol, naphthoquinones and impatienol 3.

3. Pharmacological actions

These phytoconstituents are having many pharmacological actions. Some of the pharmacological actions of the plant
include antimicrobial, anti-inflammatory, antipruritic, antidermatitic, antinociceptive, anti-neurodegenerative,
antitumor, and antioxidant effect.

3.1. Anti-microbial property [4]

3.1.1. Methodology

Modified agar dilution method was used for the study. Culture medium was prepared with modified agar, to which test
or reference sample has been added. Lawsone (compound 1), lawsone methyl ether (compound 2) and methylene-3,3-
bilawsone(compound 3) was used as test compounds. Tetracycline, ampicillin and ketoconazole was used as reference
compound for aerobic bacteria, anaerobic bacteria, yeast and fungi. Millipore filter containing the microbes was
introduced to the culture medium and kept for incubation under standard conditions. After incubation the minimal
inhibitory concentration (MIC), minimal bacterial concentration (MBC), and minimal fungicidal concentration (MFC)
was determined 5} (6],

3.1.2. Results

Results shows that compound 2 has more fungicidal effect, followed with compound 1 and 3. Compound 2 is active
against gram positive and gram-negative aerobic bacteria. Compound 3 showed antibacterial effect against S.
epidermidis, B. subtilis and not active against S. aureus, and E. coli. Compound 1 also active against all the tested microbes.

3.2. Antipruritic and antidermatitic activity [71.[81[9)[10]

3.2.1. Methodology

Four-week-old NC mice with no symptoms were administered with 100 mg/kg/day of Impatiens balsamina until 13
weeks old. Dermatitis was evaluated by placing mice in polysulphonic cage under standard laboratory conditions for 2
days and observing their scratching behavior for 20 min. As a negative control C3H mice was used.

3.2.2. Results

Results shows that 35% ethanolic extract of Impatiens balsamina reduced the pruritic effect in NC mice with dermatitis.

3.3. Biological activity of oleanane -type triterpenoidal glycosides [111.[12][13]

3.3.1. Methodology

Assessment of NO generation and cell viability BV-2 cells were seeded in 96 -well plate and incubated in the presence
of the test compound and lipopolysaccharides for 1 day. Produced NO2 was evaluated with Griess reagent. Absorbance
was measured against 570nm.MTT assay was used for cell viability study.

3.3.2. Results

Results shows that compound 1 has showed higher cell viability followed with compound 2 and 3.

3.4. Antinociceptive activity of methanol extract of flowers [14]

3.4.1. Methodology

Acetic acid induced writhing test [15]
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The mice were treated with test drug or extract and then with 0.7% acetic acid after 15 and 30 min respectively at the
dose of 10ml/kg body weight. Number of writhing were counted for 10 min after acetic acid treatment.

3.4.2. Result

Oral administration of the extract causes reduction in writhing as compared to control group.200 and 400 mg/kg doses
shows better antinociceptive activity.

3.4.3. Methodology
Hot plate test [161.(17]

Paw licking behavior of mice were observed for 15 s before and after drug treatment and compared with that of control
groups.

3.4.4. Results

200 and 400mg/kg doses shows significantly increased reaction time.

3.4.5. Methodology

Tail immersion test [18]
The latency between tail immersion and withdrawal was observed at 30,60,90 and 120 min of extract treatment.

3.4.6. Result
The extract shows significant increased latency period at 100,200 and 400 mg/kg doses.

3.4.7. Methodology

Formalin test [17]

Mice were injected with 20ul of 1.35% formalin into sub planar region of right paw 30 min after extract treatment and
15 min after injection of morphine. Licking of injected paw was observed at 5,15 25 min after formalin injection.

3.4.8. Result

Extract treatment reduces formalin induced paw licking behavior at 100,200 and 400 mg/kg doses.

3.4.9. Methodology

Hole cross test [19]

A cage with fixed partition having a hole of 3cm diameter was used. The number of passages of the mice through the
hole from one chamber to other was counted for a period of 3 min, at 0, 30, 60, 90 and 120 min after the treatments.

3.4.10. Result

The extract did not produce significant decrease of movement in comparison to control group in the doses at 100,200
and 400 mg/kg at 60 min. However significant decrease in movement was produced at 90 and 120 min.

3.4.11. Methodology
Open field test [20]

The number of squares visited by the mice was counted for 3 min at 0,30,60,90 and 120 min after treatment.

3.4.12. Result

Significant inhibition of locomotion was produced at 100,200 and 400 mg/kg doses.
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3.5. In-vitro antidiabetic and anthelmintic activity of hydro alcoholic extract of Impatiens balsa mina roots [21]

3.5.1. Methodology-In-vitro antidiabetic activity
e Alpha-amylase inhibitory activity [22],[23],[24]

Reaction mixture containing 50ul phosphate buffer (100mM, pH = 6.8), 10ul a-amylase (2U/ml), and 20ul of varying
concentrations of extract (0.1, 0.2, 0.3, 0.4, and 0.5 mg/ml) was pre incubated at 37°C for 20 min. Then, the 20ul of 1%
soluble starch (100mM phosphate buffer pH 6.8) was added as a substrate. Incubated further at 37°C for 30 min; 100pl
of the DNS color reagent was then added and boiled for 10 min. The absorbance was measured using photo colorimeter
at 540 nm. Acarbose was used as a standard. Without test (extract) substance was set up in parallel as control and each
experiment was performed in triplicates [22-24]. The results were expressed as percentage inhibition.

3.5.2. Result

The extract shows antidiabetic activity

3.5.3 In-vitro anthelmintic activity

e Adult Motility Assay (AMA) [25],[26],[27]

AMA was conducted on 75 mature Pheretima posthuma worms. Test was performed in 5cm diameter glass Petri dish
[25-27]. Three concentrations of plant extract were used. There were 5 groups as follows:

e  Group I: Hydro alcoholic extract at10mg/mL

e  Group II: Hydro alcoholic extract 25mg/ml

e  Group III: Hydro alcoholic extract at 50mg/mL

e Group IV: Albendazole at 100mg (positive control);
e Group V: Water (negative control).

The inhibitions of motility of worms were used as indication of worm mortality or paralysis, and were observed till 7hr.
post treatment. Worms not showing any motility were picked out and kept in lukewarm water at 40 °C for 10 minutes
and, in case of revival in motility, the observed worms were counted as alive; otherwise, they were counted as dead.

3.5.4  Result

The extract shows anthelmintic activity.

3.6. Antianaphylactic activity [28]

3.6.1. Method

Male ddY mice of 6 weeks were used for the study. They were sensitized subcutaneously on day 0 with 50ug of HEL
emulsified in Freund’s incomplete adjuvant. On day 9 mice were given 50pug of HEL i.v. HEL-sensitized mice in control
group were challenged with bovine serum albumin [29].

3.6.2. Result

The treated groups show decrease in rate of anaphylaxis and mortality when compared to control group at 256 mg/kg
dose.

3.7. Antioxidant property [30]

3.7.1. Method

DPPH scavenging assay [31]

Extract at various concentrations was mixed with methanol and were added to freshly prepared methanolic solution of
DPPH. Solution was allowed to stand for 30 min at room temperature and absorbance was measured at 517 nm.
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Reducing power assay [32]

Extract in various concentrations were mixed with methanol. Later mixed with phosphate buffer (0.5 mL, 0.2M, pH 6.6)
and potassium ferricyanide (0.5 mL, 1%). Incubate the above mixture at 50 °C for 20 min. Later add 0.5 mL of 10%
(w/v) of trichloroacetic acid and centrifuge at 3000 rpm for 10 min. 1.5 ml of above solution was mixed with equal
volume of distilled water and 0.1 mL of 0.1%(w/v) of ferric chloride. After 10 min measure absorbance at 700 nm.

3.7.2. Results

DPPH scavenging assay

Scavenging activity of diethyl extract was strongest, followed with methanol, chloroform and water extracts.

Reducing power assay

Diethyl extract showed significant reducing power followed by methanol, chloroform, water and petroleum ether
extracts.

4., Conclusion

The present review was to detail about the phytoconstituents and pharmacological actions of Impatiens balsamina. The
plant contains many useful phytoconstituents such as flavonoids, saponins, alkaloids, tannins, coumarins, and
glycosides. The plant has many pharmacological actions due to the presence of these phytoconstituents. Some of these
pharmacological actions are antimicrobial, anti-inflammatory, antipruritic, antidermatitic, antinociceptive, anti-
neurodegenerative, antitumor, and antioxidant effect. Thus, this review can be used for future studies.
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