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ABSTRACT 

This study was designed to evaluated antimicrobial activity of 

Calendula officinalis aqueous extract against some pathogenic 

microorganisms. So that, the aqueous extract of Calendula officinalis 

was screened for its anti-microbial activity using the plate agar 

diffusion method. It was tested against four bacteria species; two 

Gram-positive bacteria (Bacillus subtilis, and Staphylococcus aureus) 

and two Gram-negative bacteria (Escherichia coli  and Pseudomonas 

aeruginosa). The susceptibility of these different bacterial species 

toward the extracts of this plant was compared with each other and 

with selected antibiotic (streptomycin) used as positive control. Result 

showed that aqueous extract of Calendula officinalis had antibacterial  

activity against gram positive bacteria. The effect of Calendula officinalis was studied on 

male albino mice that included two parts .the first part was the affect of the extract on organ 

physiology like liver and kidney. The second part was the effect of the extract on the bacterial 

infection and wound healing. The study was performed by designing an experiment in which 

four groups of mice were set, every groups is of three mice. The first group was control, the 

second group was administrated with extract oral mouth for 10 days in concentration of 

100mg/kg, the third one was administrated with 75 mg/kg, and the fourth group was feed 

with 25 mg /kg of the extract. After 10 days, mice were killed and put for autopsy histology 

slides were made from kidney and liver and compared with control group. No change was 

observed among studied slides which may indicate that the extract has no toxic effect on 

organs.The other part of the study was the effect of aqueous extract on bacterial infection and 

wound healing. Two groups of mice three in each one were studied. the first one is control 

that was wounded on wounds were infected by staphylococcus aureus  and left for normal 

healing, while the other group was treated by the extract after infecting wounds and 
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contaminating them by staphylococcus aureus. Our results showed an accelerated healing in 

wounds of extract treated group compared with control. 

 

KEYWORDS: (Antibacterial, Anti-Inflammatory, Phytochemical, Histopathology, 

Calendula officinalis). 

 

INTRODUCTION 

Calendula officinalis has been widely used in homeopathic medicine for the treatment of 

many diseases. It has been reported to possess many pharmacological activities, which 

include antioxidant, anti-inflammatory, antibacterial, antifungal and antiviral. It also possess 

cytotoxic as well as tumor reducing potential. It is used as analgesic, anthelmintic, anti-

bacterial, anti-emetic, anti-fungal, anti-inflammatory, anti-pyretic, antiseptic, anti-spasmodic, 

anti-viral, astringent, bitter, candidicide, cardiotonic, carminative, cholagogue, dermagenic, 

diaphoretic, diuretic, hemostatic, immunostimulant, lymphatic, uterotonic, and as vasodilator. 

Generally in cases of external it is used for treating skin inflammations, open wounds and 

laceration wounds with bleeding. It is also used for treating minor diseases like razor burns 

and wind burns. Internally it is used for mucous membrane inflammations, peptic and 

duodenal ulcers, spasms of the GI tract, duodenal and intestinal mucosa, dysmenorrhea 

(painful menstruation) especially in nervous or anemic women, splenic and hepatic 

inflammations. It is also used as a mouthwash after tooth extractions.
[1]

 

 

Taxonomic description
[2]

 

Taxonomic classification of Calendula officinalis. 

Kingdom       -     Plantae 

Subkingdom -    Tracheobionta 

Division         -    Magnoliophyta 

Class              -    Magnoliopsida 

Subclass         -    Asteridae 

Order              -    Asterales 

Family           -    Asteraceae 

Tribe              -    Calenduleae 

Genus             -   Calendula 

Species           -    C. Officinalis 
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Calendula flowers have been considered beneficial in reducing inflammation, wound healing. 

Calendula has been used to treat a variety of skin diseases and has been seen effective in 

treatment of skin ulceration and eczema Calendula. Calendula heals wounds as well as 

internal and external ulcers. It is an antiseptic, and improves blood flow to the affected area. 

As an antifungal agent, it can be used to treat athlete’s foot, ringworm, and candida. The  

phytochemicals in Calendula make it a particularly good treatment for cuts, scrapes, bruises, 

and minor wounds. Inflammation is physiological process in response to tissue damage 

resulting from microbial pathogen infection, chemical irritation, and wounding. The relation 

between inflammation and atherosclerosis, diabetes, cancer, and arthritis has been well 

substantiated.
[3]

 

 

MATERIAL AND METHODS 

Plant material. Purchase from local market. Method of extraction: - A quantity of 50 g of the 

flower powder was mixed with 250 ml sterile double distilled water. The mixture was left in 

a shaker incubator at 50
o
C for 24 hours, than filtered through a filter paper (Whatman No. 1). 

The filtrate was concentrated using rotary evaporator at 40
o
C until dryness and the extract 

residue was weighted and kept until use.
[4]

 

 

Phytochemical evaluation: Phytochemical examinations were carried out for all the extracts 

as per the standard  methods.
[5; 6]

 detection of alkaloids, flavonoids, saponins, tannins, trepans 

and steroids. 

 

Preparation of Tested Microorganisms. 

The average number of viable Bacillus subtilis, Staphylococcus aureus, Escherichia coli, and 

Pseudomonas aeruginosa microorganisms per ml of the stock suspensions was determined by 

means of the surface viable counting technique.
[7] 

About (10
8
-10

9
) colony-forming units per 

ml was used. Each time, a fresh stock suspension was prepared; the experimental conditions 

were maintained constant so that bacterial suspensions with closed viable counts would be 

obtained. 

  

 In Vitro Testing Anti-Microbial Activity of extract. 

The cup-plate agar diffusion method was adopted according to the method described 

elsewhere
[8]

 in order to assess the antibacterial activity of the prepared extracts. An amount of 

0.6ml of standardized bacterial stock suspensions (10
8
-10

9
) colony- forming units per ml was 

aliquot of mixed with 60ml of sterile nutrient agar. About 20ml of the inoculated nutrient 
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agar were distributed into sterile Petri dishes. The agar was left to set in each of these plates. 

Bores were made on the medium using sterile borer and 0.1 ml of the extracts were added to 

bore at conc.20mg/ml  and 0.1ml of the standard Streptomycin at a concentration of 100 μg / 

ml was taken as standard The plates were then incubated in the upright position at 37ºC for 

18 hrs. Two replicates were carried out for the extract against each of the tested organism. 

After incubation, the diameters of growth inhibition zones were measured. 

 

Preparation of animals and experimental design.  

Sixty male albino mice (22–29 g) were divided into four groups of three animals and they 

were treated orally with Calendula officinalis extract at different doses for 10 days and 

divided into two groups of ten animals studies showed anti-inflammatory effects. 

 

Histopathology 

Group I: Normal 

Group A: Calendula officinalis extract 100 mg=kg. 

Group B: Calendula officinalis extract 75 mg=kg. 

Group C: Calendula officinalis extract 25 mg=kg. 

 

Anti - inflammation 

Group D: Calendula officinalis extract treatment skin. 

Group E: Normal. 

At the end of the experiment, animals were sacrificed, and collected by Kidney and liver was 

keep at 10% formalin. 

 

Histopathological Examination. 

This was performed by using method of (Bancroft and Stevens, 1992). 

 

RESULTS 

Phytochemical investigation of aqueous extracts of Calendula officinalis. Calendula 

officinalis exhibited presence of saponins, terpenes, tannins and flavanoids in its extract. 

(Table. 1)  
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 Table (1).  Aqueous active compounds in Calendula officinalis extract 

No. Active compounds Aqueous extract of Calendula officinalis 

1. 1: Tannins + 
2. 2: Saponins + 
3. 6: Alkaloids _ 

4. 7: Flavonoids + 

5. 9: Terpenes + 
6. 10- Steroid _ 

The symbol (+) refers to presence of compound and the symbol (−) refers to absence of 

compound. 

 

Antibacterial 

Antibacterial activity of Calendula officinalis extract against the tested organisms are as 

follows: In case of Calendula officinalis, aqueous extracts inhibited the growth of the bacteria 

used in the study. (Table.2)  and (figure.1) 

 

Table (2): Antibacterial activity of Calendula officinalis against some pathogenic 

bacterial species as compared with streptomycin. 

Drug 
Mean Diameter of Growth Inhibition Zone in (mm). 

B. subtilis S. aureus E. coli P. aeruginosa 

C.OFFICINALIS 17 15 0 0 

streptomycin 35 25 20 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.1. Antibacterial activity of of Calendula officinalis extract against compared with 

streptomycin (1) Staphylococcus aureus, (2) Pseudomonas aeruginosa, (3) Bacillus 

subtilis, and (4) E. coli. 
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Histopathology 

The histopathology study of animal with treated plant extract is compared with, control and 

photos illustrating difference is shown in figure (2). 

 

Histopathology of liver, and kidney sections of animal treated and control animals showed 

the normal tissue. 

 

 

 

 

 

 

       

Control                                            A                                       B                                             C 

  

Kidney 

 

                                                  A 

 

 

 

    

Control                                   A                                     B                                    C 

Liver 

Figure (2). Histopathology tissue. Group A: Calendula officinalis extract 100 mg=kg. 

Group B: Calendula officinalis extract 75 mg=kg. And Group C: Calendula officinalis 

extract 25 mg=kg. 

 

Anti-Inflammatory effect in animal models of Calendula officinalis. 

The anti - inflammation study of animal with treated plant extract is compared with, control 

and photos illustrating difference is shown in figure (3). 
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A                                                                          B 

Figure(3). Anti-Inflammatory, treated with Calendula officinalis extract (A), and 

untreated control (B). 

 

DISCUSSION 

Many drugs of plant origin can produce wound healing and are used in burn injury. 

Calendula officinalis. Linn of Family Asteraceae has been widely used in homeopathic 

medicine for the treatment of many diseases. It has been reported to possess many 

pharmacological activities, which include antioxidant anti-inflammatory antibacterial, 

antifungal and antiviral. It also possess cytotoxic as well as tumor reducing potential.
[10]

 

 

A number of phytochemical studies have demonstrated the presence of several classes of 

chemical compounds, the main ones being terpenoids, flavonoids, coumarines, quinones, 

volatile oil, carotenoids and amino acids.
[11]

 

 

Phytochemistry and pharmacology of C. officinalis Linn. (Asteraceae), a medicinal plant 

found in central and southern Europe, western Asia and the United States, amongst others. A 

variety of phytochemicals such as terpenoids, flavonoids, coumarins, quinones, volatile oil, 

carotenoids and others have been reported to be present in this plant. It exhibits several 

pharmacological activities such anti- HIV, anti-cancer (dual activity), antiinflammatory, 
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hepatoprotective, spasmolytic and spasmogenic (dual activity), amongst others. It is 

potentially an important medicinal plant for mankind.
[12]

 

 

Despite the existence of potent antibacterial agents, the appearance of resistant or multi-

resistant strains imposes the need for a permanent search and development of new drugs 

(Bastert, 2001). Calendula has been widely used as tincture for healing wounds and treating 

burns in homeopathy extensively (Rao et al., 1991). The aqueous decoctions are reported to 

be antibacterial agents in traditional system of medicine.
[13] 

 

The effect of Calendula officinalis extracts observed in present study confirms the 

observation of Chakraborthy (Chakraborthy, 2008) who showed antimicrobial activity of the 

extracts of Calendula officinalis over Bacillus subtilis, Staphylococcus aureus,Escherichia 

coli. 

 

The anti-inflammatory activity of C. officinalis flowers cultured in Europe and Asia has been 

evaluated and evidenced through the model of edema induction of the ear through croton oil 

and the model of edema induction of the paw through carrageenan. The angiogenic activity of 

the aqueous extract of C. officinalis cultured in England was also evidenced.
[14]
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