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ABSTRACT

Medicinal plants have bioactive compounds which are used for curing of various human diseases and also
play an important role in healing. Secondary constituents contain alkaloids, flavonoids, phenol, sapon in,
steroids and tannins. Medicinal plants have anticancer, antimicrobial, antidiabetic, antidiuretic and anti-
inflammation activities. The increasing interest in powerful biological activity of secondary metabolites
outlined the necessity of determining their contents in medicinal plants. In Indian Ayurvedic system,
Gardenia thunbergia are well-known plants used for major and minor ailments. The aim of the present study
is to examine leaf of Gardenia thunbergia for phytochemical profile, antioxidant potential and anti acne
activity. Qualitative analysis of various phytochemical constituents and quantitative analysis of total phenolics
and flavonoids were determined by the well-known test protocol available in the literature. Quantitative
analysis of phenolic and flavonoids was carried out by Folins Ciocalteau reagent method and aluminium
chloride method respectively. The findings of the present study will be helpful to phytochemists,
pharmacologists and pharmaceutical industries.

Keywords: Gardenia thunbergia, Phytochemical, Antioxidant, Antiacne.

1. INTRODUCTION TO ACNE

Acne is the most common skin disease worldwide.! It is estimated that 80-95% of all adolescents will have
acne at some point in their lives and in some cases the acne will continue into adulthood. Genetics plays a
role in the development of acne and thus there is a tendency for the skin disease to run in families.? Males
and females are equally affected, but males tend to have more severe cases. A number of factors contribute
to the development of acne lesions. These include internal hormones, bacteria, some medications, certain
chemicals that come in contact with the skin, localpressure to the skin surface, and stress. While acne cannot
be cured, it can be controlled®. The goal of treating acne is to reduce the symptoms and to prevent permanent
scarring.
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Components propelling change of skin break out are: extended sebum creation, ductal cornification, bacterial

colonization of pilosebaceous channels and disturbance.* Disregarding reality that earnestness of skin break
out vulgaris is joined with seborrhoea, disease is one of follicular infundibulum.® In smooth skin
aggravation, keratinocytes of infundibulum hypercornify, hyperkeratinize and hypodesquamate to convey
comedones.® Acne is a skin condition that occurs when your hair follicles become plugged with oil and dead
skin cells. It causes whiteheads, blackheads or pimples.” Acne is most common among teenagers, though it
affects people of all ages. Effective acne treatments are available, but acne can be persistent. The pimples
and bumps heal slowly, and when one begins to go away, others seem to crop up. Depending on its severity,
acne can cause emotional distress and scar the skin. The earlier you start treatment, the lower your risk of

such problems.®

Normal Whitehead Pimple
Pore Forming Formed

mp Week 2-6

Figure: 1.1 Formation of Acne

1.2 Pathophysiology

Acne arises from the interaction of the following four factors:

a.Increased sebum production caused by androgenic stimulation of sebaceous glands in puberty or
adulthood.®1°

b. Outlet obstruction of the sebaceous follicle arising from an abnormal keratinization process characterized

by increased cohesiveness and turnover of follicular epithelial cells.**2

c. Proliferation of P. acne, an anaerobic diphtheroid residing in the pilo-sebaceous follicle P. acne produces
free fatty acids that irritate the distended follicularwall 31415

d. Inflammation mediated by the irritant action of sebum leaking into the dermis aswell as the presence of

chemo tactic factors and pro-inflammatory mediators generated by P. acne.'®’
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Pathogenesis of Acne
Figure 1.2 : Pathogenesis of Acne

1.3 Acne causes
Several factors contribute to the development of acne. The primary problem is that theabnormal flaking of
cells inside the hair follicle leads to the formation of a plug. The plug can enlarge and even rupture the hair
follicle.'® A ruptured hair follicle spills its contents of oil and debris into the skin where it leads to swelling
and causes redness and inflammation. Bacteria that normally live on the skin also play a role in acne
development. The bacteria known as Propionibacterium acnes are responsible for causing acne. These
bacteria produce substances that cause redness and irritation. They also make enzymes, which dissolve the
sebum (oil from oil glands in the skin) into irritating substances. These substances also make the
inflammation worse. Certain hormones called androgens are an additional factor in causing acne.
Androgens are male hormones that are present in both men and women, but are higherin men. Androgens
do two things: First, they enlarge the sebaceous glands in the skin. Second, they cause these glands to
increase sebum (oil) production. The increased sebum leads to plug formation and serves as more "food"
for the bacteria. Androgens surge at puberty, which is why teens develop armpit and pubic hair, and why
boys develop facial hair and deeper voices. This hormonal surge also contributes to the development of

acne in teens.®

Estrogens, which are the female hormones, actually can help to improve acne in gins. A woman's monthly
menstrual cycle is due to changes in the estrogen levels in her body. This is why acne in a female may get
better and then get worse as she goes through her monthly cycle.?® A doctor may recommend acne
treatment with birth control pills which contain the helpful estrogens. We also now believe that acne can

run in some families. This may be due to some genetic factor that has not yet been discovered.?

Anatomy of the hair follicle: Hair follicles exist on virtually all skin except for the palms of the hands and

soles of the feet. Inside the follicle, the hair extends up from the deep layers of the skin and comes out of a
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pore. Near the surface, the oil gland (sebaceous gland) enters the hair follicle where it empties oil (sebum) at

a relatively constant rate. The sebum lubricates the skin and provides a protective barrier to prevent drying.

Skin on the face, chest, and back has an especially large number of sebaceous glands.??

2. MATERIAL AND METHOD

2.1 Selection of plant material
The plants have been selected on its availability and folk use of the plant.

2.2 Collection of plant material

Every part of the plant may contain active secondary metabolites, such as bark, leaves, flowers, roots, fruits
and seeds. Fresh & healthy, disease free plant leaves of Gardenia thunbergia were collected from ruler area of
Raisen (M.P.) in the month of September, 2021.

2.3 Percentage loss

The weight of the fresh sample and dried powder was determined, and the percentage loss was calculated due
to drying and water loss.

The percentage loss was calculated by using following formula:

Loss in weight of the sample

« % Loss of drying = x 100

Weight of the sample

2.4 Extraction procedure

2.4.1 Extraction by maceration process

100 gram of Gardenia thunbergia was exhaustively extracted with different solvent (methanol, aqueous) by
maceration method. Over their boiling points the extract was evaporated. Finally, the percentage yields for the
dried extracts are determined.

2.4.2 Determination of percentage yield

Following formula was adopted for determination of percentage yield of selected plant materials. The

percentage yield of each extract was calculated by using following formula:

Weight of Extract
Weight of Powder drug taken y

Percentage Yield = 100

2.5 Phytochemical screening

Medicinal plants are traditional medicinal resources and many of the modern medicinal products are produced
indirectly from plants. Phytochemical components consist of two primary bioactive components (chlorophyll,
proteins, amino acids, sugar, etc.) and secondary bioactive components (alkaloids, terpenoids , flavonoids,

etc.). Phytochemical examinations were carried out for all the extracts as per the standard methods.
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2.6 Quantitative estimation of bioactive compounds

2.6.1 Total Phenolic content estimation
Procedure: The total phenolic content of the extract was determined by the modified Folin-Ciocalteu method.
10 mg Gallic acid was dissolved in 10 ml methanol, various aliquots of 5- 25ug/ml was prepared in methanol.
10mg of dried extract of plant material was extracted with 10 ml methanol and filter. 2 ml (Img/ml) of this
extract was for the estimation of Phenol. 2 ml of each extract or standard was mixed with 1 ml of Folin-
Ciocalteu reagent (previously diluted with distilled water 1:10 v/v) and 1 ml (7.5g/l) of sodium carbonate. The
mixture was vortexed for 15s and allowed to stand for 15min at 40°C for colour development. The absorbance
was measured at 765 nm using a spectrophotometer.
2.6.2 Total flavonoids content estimation
Procedure: Determination of total flavonoids content was based on aluminium chloride method. 10 mg
quercetin was dissolved in 10 ml methanol, and various aliquots of 5- 25ug/ml were prepared in methanol.
10mg of dried extract of plant material was extracted with 10 ml methanol and filter. 3 ml (Lmg/ml) of this
extract was for the estimation of flavonoid. 1 ml of 2% AIClz methanolic solution was added to 3 ml of extract
or standard and allowed to stand for 15 min at room temperature; absorbance was measured at 420 nm.
2.7 Antioxidant activity of extracts by DPPH scavenging activity
DPPH scavenging activity was assessed with spectrophotometer. Storage solution (6 mg in 100 ml methanol)
was prepared to give 1.5 ml of it in 1.5 ml of methanol as an initial absorption. Decline in absorbance was
observed at different concentrations (10-100 pg / ml) after 15 minutes when sample extract was present. 1.5
ml of DPPH solution was taken and methanol volume was produced up to 3 ml, absorbance was taken
immediately at 517 nm for control reading.. Finally the mean was taken. Absorbance at zero time was taken
for each concentration. Final decrease in absorbance was noted of DPPH with the sample at different
concentration after 15 minutes at 517 nm.

Control Absorbance — Test absorbance

wred 100
/o Reduction Control Absorbance *

2.8 In-Vivo Anti-acne activity

Wistar rats (150-200 g) were housed in a regular 12 h light / dark cycle group (n= 6) and regulated
temperature and humidity conditions (252 ° C, 55-65 per cent). Rats received standard rodent chow ad
libitum and water. Rats were acclimatized for 7 days before carrying out the experiments to the laboratory
conditions. All the tests were carried out from 08.00 to 15.00 h in a noise-free environment. For each set of
experiments separate group (n=6) of rats was used.

Induction of acne by Propionibacterium acnes

Groups of 6 Wistar rats weighing 150-200g are shaved in the interscapular area. Intradermal injection of
Killed Propionibacterium acne into the rat ear will be used to induce chronic acne like inflammation. Ear

thickness was measured using vernier calipers.
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Experimental designs

e Group —I: Control (acne induced)

e Group —II: Clindamycin

e Group -1lI: Treated with Hydro-methanolic Gardenia thunbergia 200 mg/kg b.w.,p.o

e Group -1V: Treated with Hydro-methanolic Gardenia thunbergia 400 mg/kg b.w.,p.o
Measurement of ear thickness
Ear thickness was measured as an index of inflammatory strength and acne. Thickness was measured by using
a vernier calliper. Thickness was measured every two day until the 10" day.

3. RESULTS AND DISCUSSION

3.1 Determination of Percentage Yield

Table 3.1: % Yield of hydro-methanolic extract of Gardenia thunbergia
% Yield(W/W)

1. Leaves 12.45

3.2 Phytochemical screening of extract

Table 3.2: Result of Phytochemical Screening of extracts of Gardenia thunbergia

Constituents Hydro-methanol extract

1. Alkaloids

A) Wagner’s Test: Ve

B) Hager’s Test: Ve
2. Glycosides

A) Legal’s Test: +Ve
3. Flavonoids

A) Lead acetate Test: +Ve

B) Alkaline Reagent Test: +Ve
4, Saponins

A) Froth Test: +Ve
5. Phenolics

A) Ferric Chloride Test: +Ve
6. Proteins and Amino Acids

A) Xanthoproteic Test: +Ve
7. Carbohydrate
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A) Fehling’s Test: +Ve
8. Diterpenes

A) Copper acetate Test: +Ve
9. Tannin

A) Gelatin test: Ve

3.3 Results of Estimation of Total Phenolic Contents

Table 3.3: Total Phenolic and Total flavonoid content of Gardenia thunbergia

S. No. Extract Total Phenol (GAE) Total flavonoid (QE)
(mg/100mg) (mg/100mg)
1. Hydro-methanolic 2.950 2.512
extract

3.4 Results of Antioxidant activity using DPPH method
Variable DPPH activity was recorded for Hydro-methanol extract of Gardenia thunbergia. The DPPH
scavenging activity of Hydro-methanolic extract of Gardenia thunbergia was showed 1C50 value 55.92ug/ml
as compared to positive control ascorbic acid 21.41pg/ml.

3.5 Results of In-Vivo anti-acne activity

The acne-like inflammatory model was produced in the ears of rats by subcutaneous injection of 140ug of
heat killed Propionibacterium acnes. Ear thickness was measured as an index of inflammatory strength, using
a micro indicator once every two day until the 10" day. The results of the extracts were comparable with
standard. The data resulted from anti-acne effect of Hydro-methanolic extract of Gardenia thunbergia was
significantly decreased the inflammation in rats ear.

3.5.1 Induction of acne by Propionibacterium acnes

The acne like inflammatory model was produced in the ears of male Wister Albino rats (150-200g) by
subcutaneous injection of heat-killed bacteria (65 °C for 30 min).

3.5.2 Measurement of ear thickness

Ear thickness was measured as an index of inflammatory strength and acne. Thickness wasmeasured by using

a vernier calliper. Thickness was measured once every day for the first week of induction, then every other

day until 10th day.
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Table 3.4: Effect of Clindamycin (standard) and Hydro-methanolic Gardenia thunbergia extract on acne

induced by Propionibacterium acnes in rats

Group-1
Control Treated with Propionibacterium acne 0.615 +0.126
(acne induced)
Group-2 Treated with Propionibacterium acne and
Clindamycin standard clindamycin 0.110 +0.029
(Standard) 100 mg/kg
Group-3
Treated with Hydro- Treated with Propionibacterium acne and 0.485 + 0.05
methanolic Gardenia HMGT 200mg/kg
thunbergia
Group-4
Treated with Hydro- Treated with Propionibacterium acne and 0.292 + 0.05

methanolic Gardenia HMGT 400mg/kg
thunbergia
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Figure 3.1: Effect of Clindamycin (standard) and Hydro-methanolic extract of Gardenia thunbergia

induced on acne by Propionibacterium acnes in rats
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3.6 Histopathology

In the present study the Hydro-methanolic extract of Gardenia thunbergia 200 mg/ kg and 400 mg/kg

extracts were selected, after the acute toxicity studies. On the 10th day after the induction of acne, three
animals from each group were sacrificed and earswere excised and fixed in 10% formalin (pH 7.2) and then
embedded in paraffin and thick sections were taken to stain using hematoxylin-eosin dye andmounted in
diphenyl xylene and observed for the changes.

The acne-like inflammatory model was produced in the ears of rats by subcutaneous injection of 100 pg

ofheat killed Propionibacterium acnes. Ear thicknesswas measured as an index of inflammatory strength,

using a micro indicator once until the 10th day. The result of the Gardenia thunbergia extracts were

comparable with standard. The data resulted from anti-acne effect of Hydro-methanolic extract of

Gardenia thunbergia decreased the inflammation in rats ear. On the10th day there was a significant
decrease (p<0.01) in inflammation (0.485+0.05) by hydro-methanolic Gardenia thunbergia 200mg/kg
Dose and 0.292 + 0.05 by hydro-methanolic.
CONCLUSION
In this study, we evaluated the anti-acne activity Hydro-methanolic extract of Gardenia thunbergia commonly
used traditional medicinal plants from India. Extract displayed a potent antibacterial activity in the dose-
dependent manner. the presented data indicate that the administration of Hydro-methanolic extract of
Gardenia thunbergia decreased inflammation and showed antibacterial activity. The Hydro-methanolic
extract of Gardenia thunbergia have potent anti-acne activity. Indian history of medicinal plants has proven
that herbs have been used to treat topical infections. From the long list of herbs in my research Gardenia
thunbergia are some of the common herbs that are found in abundant. The chosen plants develop an effective
Anti-acne active.
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