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Abstract

Introduction: Rheumatoid arthritis is a globally distributed systemic autoimmune disorder
which mainly affects joints. It has a higher prevalence in the industrial area due to
environmental risk factors or genetic factors. An encouraging source of novel chemicals
with strong anti-inflammatory properties may be found in the enormous diversity of the
plant kingdom. Natural remedies have made a tremendous contribution to the advancement
of modern medicine. Recent worldwide reviews of conventional medicine have been
influenced by extensive study on numerous plant species and their active medicinal
components. The aim of the current study was to compare and assess in-vitro anti-arthritic
effects of four solvent (petroleum ether, ethylacetate, methanol, water) extracts of three
plants Commiphoramukul, Nyctanthusarbortristis, Eucalyptus globulus against the
denaturation of protein inhibition assay in-vitro. Methods:In order to evaluate the anti-
arthritic property, the test extracts at various concentrations were incubated with egg
albumin under highly regulated laboratory conditions and then evaluated for absorbance to
determine the anti-arthritic activity. Results: The percentage inhibition of protein
denaturation was calculated. The current findings showed that all test extracts inhibited
protein (albumin) denaturation in a concentration-dependent manner. Conclusion: It was
determined that the methanolic extract of Commiphoramukul was the most effective of all
extracts. Further, all of the extracts have a significant anti-arthritic impact against in-vitro
protein denaturation inhibitionassay.

Keywords: Rheumatoid arthritis, In-vitroactivity, TNF-a, Protein denaturation, Interleukins.

1. INTRODUCTION
Herbal treatment shows the tremendous impact on chronic ailments. Rheumatoid arthritis is
a systemic, chronic autoimmune reaction that affects several joints and is associated with
socioeconomic consequences, progressive disability, systemic complications and early
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death. Rheumatoid arthritis and autoimmune thyroiditis are two instances of uncommon
autoimmune illnesses. [1] The condition is made more difficult by its unidentified etiology
and an uncertain prognosis. However, better knowledge and comprehension of the disease's
biology, bring up the creation of new medications with promising results. In order to achieve
clinical remission, the current treatment plan calls for the start of intensive medication as
soon as the disease is diagnosed and ongoing monitoring of the disease's activity. [2]

Inflammation of the joints carried out an infectious, metabolic or constitutional condition
referred to as arthritis. This condition is frequently accompanied by pain, swelling, and
stiffness from an infection, trauma, degenerative changes, metabolic abnormalities or other
reasons. A number of diseases including arthritis are caused by free radicals damaging
biomolecules like lipids, proteins and nucleic acids. [3]

An encouraging source of novel chemicals with strong anti-inflammatory properties may be
found in the enormous diversity of the plant kingdom. The main advantages of herbal
therapies appear to be their low cost, low incidence of serious side effects and apparent
efficacy. There are many plants which are used in the treatment of arthritis. Here most
important four plants are comparatively discussed.

Nyctanthes arbor-tristis (NAT) Linn, a member of the Oleaceae family, is frequently
referred to as "Night Jasmine" in English and "Harsingar" in Hindi because of its overnight
aroma. [4, 5]. The juice from the decoction of the leaves is frequently used in traditional
medicine to treat rheumatism and inflammatory diseases. NAT has already been found to
have hepatoprotective, anti-inflammatory, antimalarial, antioxidant, antibacterial, antifungal,
antidiabetic, anticancer, antiviral, immunostimulant, and CNS depressing activities. [6, 7]

Commiphoramukulis a member of the Burseraceae family. It possesses anti-inflammatory,
analgesic, and anti-hyperlipidemic effects. The primary component of several Ayurvedic
weight-loss regimens is guggulu. [8] The extract of this gum, also known as gugulipid or
guglipid, has long been produced in Ayurvedic medicine. Guggulu contains bitter
compounds, resin, gum, and essential oils. The main chemical components of guggulu
include Z-guggulsterone, E-guggulsterone, guggullignans 1 & II, gugglutetrols, mukulol,
allylcembrol, C-27 guggulusterols 1, 11, 111, Z-guggulusterol, E-guggulusterol, etc. These
chemicals antibacterial activity is the cause of various pharmacological activities, including
analgesic, anti-inflammatory, wound cleansing, and healing. [9]

Guggul (Commiphoramukul), a valuable botanical medicine, has been prescribed in
Ayurveda for centuries to cure a variety of diseases. Guggulipid is produced by several
extracts of this substance with guggulsterone as the active ingredient responsible for its
therapeutic action. The herb's pharmacological, phytochemical, and morphological profile
has been studied in-vivo, in-vitro and in clinical trials. Guggul contains flavonoids, terpenes,
phytosterols and other compounds that have biological actions such as anti-inflammatory,
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anti-obesity, antineoplastic andantidiabetic. [10]

Eucalyptus globulus is an Australian evergreen tree that belongs to the Myrtaceae family.
[11]

Apart from anti-inflammatory action eucalyptus oil (EO) has several benefits.[12] The
aromatic components of EO are used to make analgesic, anti-inflammatory, and antipyretic
medications.[13] The antioxidants pinene and 1, 8-cineole, both of which have potent
antioxidant and radical-scavenging abilities are found in EO.[14] Juergens et al. looked into
the function of eucalyptol as a cytokine inhibitor in human blood monocytes and discovered
that it blocks the synthesis and production of tumour necrosis factor TNF-a, interleukin-1,
leukotriene B4, and thromboxane By, indicating that eucalyptol is a potent cytokine inhibitor
that can be helpful for long-term treatment of bronchial airway inflammation.[15]

2. MATERIALS AND METHODS

The purpose of the current study was to support the traditional use of extracts of
Nyctanthesarbortristis, Commiphoramukul and Eucalyptus globulus in rheumatism. The
primary goals of the study were to compare the antiarthritic effects of various plant extracts.
The anti-arthritic activity was assessed by using an in-vitro protein denaturation inhibition
test. The current investigation also tended to identify the extract's most potent anti-arthritis
components

2.1. Collection of material

The Nyctanthesarbortristisand Eucalytus globulus leaves were collected from my home
garden situated in Barabanki, Uttarpradesh and Commiphoramukulgum was purchased from
the market and all the plants are authenticated by taking the help of ataxonomist (National
Botanical Research Institute, Lucknow) and with the help of chemicaltest.

2.2. Preparation of theextracts

Individual plant leaves were dried in the shade, processed into a fine powder by machine,
and stored in a tight container for later use.

The dried, powdered leaves of Nyctanthesarbortristis, Eucalyptus globulus, and sticky
powdered Commiphoramukul gum were successively extracted for 10-15 hours in a soxhlet
apparatus using petroleum ether, methanol, ethylacetate, and water. The respective extracts
were encoded as follows:

NP, NE, NM, NW: Petroleum Ether, Ethylacetate, Methanol and Water extracts of
Nyctanthesarbortristis.

CP, CE, CM, CW: Pet. Ether, Ethylacetate, Methanol, and Water extracts of
Commiphoramukul.

EP, EE, EM, EW: Pet. Ether, Ethylacetate, Methanol, Water extracts of Eucalyptus
globulus.
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2.3. Phytochemical Analysis

Preliminary phytochemical research revealed that the primary phytochemical components of
Nyctanthesarbortristis, Eucalyptus globulus leaves and Commiphoramukulgum extracts
include alkaloid, glycoside, steroid, triterpenoid, and flavonoid, which are often responsible
for theanti-arthritic effect.

2.4, In- vitro anti-arthritic activity by protein denaturation inhibitionassay

This protein denaturation inhibition assay used in this study was taken from Arya D. et al.
[16]. A brief overview of the procedure is provided.

2.4.1. Preparation of the testsolution

The test solution (0.5 ml) was prepared by using 0.45 ml of Bovine serum albumin (2mg/ml
aqueous solution) and 0.05 ml of test solution in various concentrations (10,50, 100, 200,
400, 800, 1000 pg/ml).

2.4.2. Preparation of test control solution
This solution (0.5 ml) was prepared by using 0.45 ml of Bovine serum albumin (2 mg/ml
aqueous solution) and 0.05 ml of distilled water.

2.4.3. Experimental

All the prepared solutions were adjusted to pH 6.3 with saline phosphate buffer. The
sampleswere incubated at 37°C for 15 mins and then heated at 70°C for 3 mins. After
cooling the samples 1.5ml phosphate buffer saline (pH 6.3) was added to each tube.
Turbidity was measured spectrophotometrically at 660 nm for thecontrol test 0.05 ml
distilled water was used instead of extracts. [16]

The following formula was used to determine the % inhibition of protein denaturation.
Percentage inhibition = (100x (Abs Treated/Abs Control)-1)

Results from several test extracts were compared with those from the Control, which shows
100% protein denaturation. The % suppression of protein denaturation by different extracts
is shown in Table 2.

3. RESULTS AND DISCUSSION
Different plant fraction is collected and calculated their extractive values shown in Table: 1
Table 1: Extractive value of the different Plant fractions

% Yield(w/w) % Yield or Extractive value (w/w) of the plant fraction obtained
Extract fraction NYC COM EUC
Petroleum Ether 6.51 5.13 1.47

Ethyl Acetate 6.46 5.18 2.82
Methanol 7.70 6.66 5.21

Water 5.80 3.90 3.34

+« NYC:Nyctanthesarbortristis, COM: Commiphoramukul, EUC:Eucalyptusglobulus
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In the phytochemical screening of various extract of different plants Nyctanthesarbortristis,
Eucalyptus globulus leaves and Commiphoramukulgum has shown thepresence of

phytochemical constituents such as alkaloid, glycoside, Steroid, triterpenoid and flavonoid
etc

Table 2: Phytochemical screening of selected plant extract

Solvent Pet. Ether Ethyl acetate Methanol Water
Phytoconstituents
NYC [COM [EUC |[NYC |COM |EUC [NYC [COM |EUC [NYC [COM |EUC
Alkaloids - - - + + - + + + + - -
Steroids + + + - - - + + - _ - _
Carbohydrates - - - - - - - - - - - -
Tannins - - + + + + + + + - - -
Proteins - - - + + - + + - - - -
Glycosides - - - - - - + + + + B B
Flavonoids - - + + + + + + + - - +
Terpenoids + + + - - - - + - - n -

®,

¢ Presence of phytoconsituent indicated by “+” and absence by “-”

Whenever these extracts were tested for in-vitro anti-arthritic efficacy through protein
denaturation inhibition assay, the methanol extract of Commiphoramukul showed the
greatest inhibition when compared to the other extracts. The presence of alkaloids, steroids,
tannins, proteins, glycosides, flavonoids, and terpenoids in the ethanol fraction explains its
high activity. At 1000 pg/ml, the percentage inhibition of various extracts was found to
be526.984% (CP), 188 % (NP), 65.656% (EP), 174.603 % (CE), 71.717% (NE), 95.294 %
(EE),653.968% (CM),147.474% (NM),128.235% (EM),95.238% (CW),149.412% (NW),
66.666 % (EW). All the extracts show dose-dependentresponses as tabulated in Table 2. All
the extracts show dose-dependent responses are also shown in the Figure.
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conc. )

(ug/ml) l Inhibition Petroleum ether Ethyl acetate Methanol Water
_»
CP NP EP CE NE EE CM NM EM Cw NW EW
0 0 0 0 0 0 0 0 0 0 0 0 0
250 126.984 | 29.411 | 2.020 | 50.793 | -1.010 | 14.117 |147.619| 11.111 | 11.764 | 38.095 | 42.352 | 3.030
500 258.730 | 83.529 |29.292|101.587 | 28.282 | 49.411 |306.349 | 57.575 | 49.411 | 69.841 | 49.412 | 57.575
1000 526.984 188 |65.656|174.603 | 71.717 | 95.294 |653.968 | 147.474|128.235| 95.238 |149.412 | 66.666

Table 3: In-vitro anti-arthritic activity of different plant extracts in different solvents
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Comparison of protein denaturation inhibition assay in solvent extracts of
different plants
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Figure:
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Graph plotted between concentration (y-axis) vs % inhibition (x-axis)

The above figure depicts the dose-dependent response of several plant extracts. A
contributing factor to rheumatoid arthritis is protein denaturation. Protein denaturation may
contribute to autoantigen generation in certain arthritic conditions. [17] Changes in the
electrostatic binding of hydrogen, hydrophobic molecules, and disulfide molecules are most
likely to cause denaturation. The results of this study indicate that Commiphoramukul has
the ability to control the production of autoantigens that are involved in the prevention of
protein denaturation. The secondary metabolite of Commiphoramukulappears to have a wide
spectrum of effects, according to several studies. Further research is needed to identify the
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active principles responsible for the anti-arthritic potential as well as in-vivo testing to
determine  the specific mechanism of action that contributes to the
Commiphoramukul'sarthritic potential.

Conclusion: This is the first in-vitro assessment of the anti-arthritic efficacy of many plant
extracts in diverse solvents. When compared to other plant extracts, the methanolic extract
of Commiphoramukul resin demonstrated the most anti-arthritic effect in-vitro. Secondary
metabolites found in plants include flavonoids, glycosides, tannins, alkaloids, triterpenoids,
and phenolics. As a result, successful active component isolation may aid in the
identification of new lead compounds in the investigation of anti-inflammatory and anti-
arthritic drugs. This paved the way for the development of Commiphoramukul's multifarious
application in herbal medicine and set the framework for the creation of novel, potent
therapies for arthritis and inflammation.
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