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ABSTRACT

Advancement in the medical sectors to treat regular diseases are increasing day-by-day. Yet, there is
a considerable growth in the demand for the natural/herbal products as well due to their low level of
side effects, cost efficiency and their multiple inhibition properties. Based on this, the present research
works with an objective to examine the bioactive components, in vitro anti-inflammatory and in vivo anti-
inflammatory behaviour of the green marine macro algae Valoniopsis pachynema using zebra fish (Danio
rerio) larvae as a skin inflammation model. In this study, the secondary metabolites are extracted using
methanol solvent from the marine green seaweed, V. pachynema using the Gas Chromatography-Mass
Spectrometry (GC-MS) analysis and these are further evaluated for their anti-inflammatory effects. Further
screening process is accomplished for the in vitro anti-inflammatory activity by the albumin-denaturation
inhibition. Results from concentration-dependent analysis is documented. The efficacy, therapeutic
efficacy, and genotoxicity of the compound Valp at various concentrations are determined by recapitulating
the pathophysiology of Skin inflammation in Zebrafish larvae. In evaluating the efficiency of the study,
Valp at 1 pg, 10 pg, 100 pg are observed and progressed for the evaluation of therapeutic efficacy and
genotoxicity. In the assessment of genotoxicity, the gene expression of mgmt gene is observed to be in
control level at Valp 100 pg treated group confirming no genotoxicity. According to the results obtained,
the green seaweed V. pachynema can be potentially explored as an effectual anti-inflammatory agent for
its bio-functionalities.

Key words: V. pachynema, Marine algae, Bioactive compounds, Anti-inflammatory, GC-MS, Zebra fish

larvae drug toxicity.

INTRODUCTION

In majority of therapeutic specialties, the concept
of auto-immune and auto inflammatory illnesses is
just beginning to gain ground, but it is especially
relevant to the study of human dermatology.! A
major component of the host's defense against
many harmful agents, such as the invasion of
foreign pathogens, physical injury, and other
hostile immunological reactions, is regarded to be
inflammation in general.>> However, persistent,
arthritis, rheumatoid, asthma, multiple sclerosis,
inflammatory bowel disease, diabetes, cancer and
psoriasis are only a few of the disorders that can be
triggered by excessive or protracted inflammation.*
Among these diseases, Psoriasis is one of the most
frequent non-pathogenic skin conditions that
have been identified so far. Psoriasis is a complex
and multifaceted chronic inflammatory skin
disease brought on by a confluence of hereditary
and environmental factors.” About 2-3% of the
inhabitants worldwide have psoriasis. Psoriasis
is characterised by telangiectasia in the dermal
papillae, hyperproliferation of keratinocytes,
and recruitment of inflammatory cells to the
epidermis.® Psoriasis is said to be caused because of
the traumatic, environmental, or pharmacological
stimuli that cause abnormal interaction among
keratinocytes and various types of immune cell,

results in exposed increase of pro-proliferative and
inflammatory circuits in susceptible individuals.
Certain clinical symptoms associated with this disorder
are plaque, psoriasis, inverse psoriasis, Psoriasis
vulgaris, palmoplantar psoriasis, erythrodermic
psoriasis, pustular psoriasis and scalp psoriasis.”*°

The entire skin surface of the body can also be
affected.” Normal skin has a 30-day life cycle, but
psoriasis has a 1.5-3-day life cycle. Nails and skin
are frequently affected by psoriasis. Patients with
psoriasis may also have concomitant conditions
such as obesity, psoriatic arthritis, diabetes,
metabolic syndrome, and cardiovascular diseases."
Consequently, it is also referred to as a T-cell
mediated autoimmune illness. Interleukins (ILs),
tumour necrosis factor (TNF-), and interferon-
(IEN-) levels of inflammatory cytokines increase
modestly in systemic circulation, but mostly in
the dermis. Vascular-Endothelial Growth-Factor
(VEGF) is created by mast cells, keratinocytes, and
macrophages as a result of elevated levels of cytokines
and other inflammatory mediators. New blood
vessels are created as a result, increasing blood flow.
According to recent research, there are 25 genetic
variations that cause psoriasis. The cause of psoriasis
is immune system activation, and the psoriasis-
causing gene has been found. This could give precise
and effective treatments to treat psoriasis.'
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Recently, as there is huge scope for the anti-inflammatory agents,
the investigators have recognised marine algae as a compound that
is said to be rich in anti-inflammation.'** One of the marine entities
that has been investigated the most is macroalgae. Biological effects
such as antioxidant, anticancer, antihypertension, hepatoprotective,
immunomodulatory, and neuroprotective actions have been
documented in earlier investigations.'*!” Along with polysaccharides,
proteins, lipids (PUFA, sterols, and squalene), minerals, and vitamins,
macroalgae are also known to include secondary metabolites such
phenolic compounds, terpenoids, and halogenated chemicals that are
connected with protection against UV radiation.'® The green seaweed
Valoniopsis pachynema is rich in carbohydrates, proteins and other
macro nutrients such as sodium, potassium, phosphate and other vital
minerals.’”® India, , Northern and Eastern Australia, Indonesia, the
Philippines, the Gulf of California, the West Indies, Mauritius, Pakistan,
East Africa, Sri Lanka, and Spain are some of the most habitually found
locations for the green seaweed Valoniopsis pachynema.?' In India,
the south-east coast is where V. pachynema is most prevalent from
September to November.”? Until now, the only studies that have been
conducted have predominantly focused on this seaweed's antioxidant
abilities,”” corrosion inhibition,* papermaking,” and biohydrogen
production.”® Nevertheless, there is still a dearth of scientific evidence
on the detailed chemical and pharmacological profile of this green
seaweed.”” Hence, the ultimate goal of this current investigation is to fill
in the literary gaps about the potentiality and the ameliorative effects of
this seaweed in skin inflammation.?

The use of an in vivo approach makes it easier to understand
how various medications, chemicals, and known environmental
contaminants affect animals, not only at the cellular and tissue levels
but also with regard to the intricate metabolic processes occurring
across the animal's many tissues. Innumerable studies on genotoxicity
have been conducted using mice*** and rats.****> However, since many
animals must be used and a lot of test substances have to be employed,
in vivo models wind up being highly expensive. It can take up to two
years to ascertain whether a substance is cardiotoxic in rodents. Since
invasive methods will be used to evaluate different drug effects, the
process is time-consuming, and the models are unfeasible for high-
throughput screening. Furthermore, the use of mammalian models in
toxicity studies is complicated by legal and moral concerns.®

In contrast, zebrafish is a cost efficient and coherent vertebrate model,
which is a very appealing alternative because of its distinguished
physiological and genetic homology to humans.* It possesses a quick
generation period, well-defined rapid developmental stages, and is
acquiescent to gene manipulation. The whole-body plan is developed
during the first 24 hours following fertilization, and the structural layout
and organ systems are extremely similar to those of other vertebrates,
including humans.* Zebrafish are quintessential models for examining
the effects of chemical compounds on healthy development and illness
with the highest temporal efficiency. It has a very low maintenance
cost and can be bred in considerable quantities. It just takes a minimal
quantity of drugs or other chemical substances to conduct the test
since the larvae are so small and susceptible to medications. As a result,
zebrafish larvae are the most economical in vivo drug screening model
and can be used for high-throughput assays.***’

Inflammation determination,® chemical screening,**’ microarrays and
proteomic studies*' have all made use of high-throughput experiments.
The transparent nature of the larvae makes them ideal for in vivo
imaging without the need for any intrusive procedures.**¢ Therefore,
the present study aims in identifying the bio-active components, in vitro
anti-inflammatory and in vivo anti-inflammatory capacities of green
marine macro algae V. pachynema for this the study chosen transgenic
zebra fish as an animal model. The exploration also evaluated the bio-
active components of the green marine macro algae V. pachynema
using Gas Chromatography-Mass Spectrometry (GC-MS) techniques.
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The present research work is undertaken to encompass the following
objectives:

To identify the bioactive components, in-vitro anti-inflammatory and
in-vivo anti-inflammatory capacities of green marine macro algae
V. pachynema using GC-MS technique for analysing the potential
inhibitory effects against clinical enzymes which are associated with
the chronic skin inflammation.

To assess the therapeutic efficacy, genotoxicity of the extracted
concentrations of the green marine macro algae thereby to study the
pathophysiology of skin inflammation in a transgenic zebra fish animal
model.

To examine the efficiency of the present study, the research data is
analysed and correlated by utilizing multivariate analysis.

Paper organization

In section 1, the brief introduction and objective of the present research
work is deliberated. Followed by this, the materials and methods
utilized in the present investigation is discussed in section 2. Section 3
clearly represents the results obtained from the proposed study and the
paper is concluded in the section 4.

MATERIALS AND METHODS

The materials and the methods followed in the study for the exploration
are deliberated in this section.

Collection of algae

In order to carry out the methodology of the proposed study, the
marine green macro algae Valoniopsis pachynema was fetched from
the internal shallow zone of the Mandapam area, in Ramanathapuram
district. The collected algae were extracted from the coast of
Mandapam, Rameshwaram located in the east-coastal regions of Tamil
Nadu. The collected algae were cleansed with water to separate it
from the epiphytes and sand. Later, it was stuffed in a polythene cover
and was taken to the lab for further investigation. The obtained algae
were rinsed with the distilled water to completely remove the marks
of the sand and other contaminations, dried in the shade and stored
appropriately for later study.

Validation of algae

The algae that was obtained as depicted in the previous section was
examined by Dr. V. Veeragurunathan, senior scientitst, CSIR- Central
Marine Algal Research station, in Mandapam, Ramanathapuram
district, Tamil Nadu in India. The obtained algae that is recognised as
Valoniopsis pachynema was employed for the examination process.

Research of crude extract from marine algae

The green seaweed V. pachynema was dried in the shade for around
10 days. The dried seaweed was powdered in the commercial grinder.
Seaweed sample was also powdered, stored and weighed. Direct
extraction technique using methanol as a solvent was used in the
preparation of the algal extract to yield a good quality extract. The
obtained extract was then left to settle for 24 hours at room-temperature
and stirred regularly. After the time period of 24 hours, the sample was
filtered with the What-man filter paper. Some unnecessary filtrates were
detached through the filtration mechanism and then the extraction was
kept under the refrigerator temperature until next research process.

GC-MS analysis

The assessment of bioactive mixtures from the methanol extraction
of the green seaweed Valoniopsis pachynema disclosed the existence
of bioactive mixtures. Results of GC-MS paved to the recognition of
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Table 1: Natural volatile components identified in the methanolic extract of the green marine algae valoniopsis pachynema.

Peak Constituents R.Time Peak Area
1 Octodecane 8.912 0.53
2 Cycloartanol 9.284 0.62
3 Bromoacetic acid, 3-pentadecyl ester 9.506 0.58
4 10-Heptadecen-8-ynoic acid methyl ester, (E) 9.766 0.60
5 6-O-Methyl-2,4-methylene-beta -sedohepitol 10.119 0.76
6 N.alpha.-[N-(tert- butoxycarbonyl)methionyl 10.149 0.78
7 Curan-19,20-diol 10.320 0.58
8 1-Ethyl-3,cis-(1,1-dimethylethyl)-4 10.476 0.61
9 5-Chloro-2-nitrocinnamic acid 10.890 0.62
10 Pseduosarsasapogenin-5, 20-dien methyl ester 11.051 1.24
11 7-Hydroxy-3-(1,1-dimethylprop-2-enyl) coumarin 11.136 0.53
12 2(1H)-Naphthalenone 11.174 0.65
13 2(2'-Phenyl-3'-oxo-butyl)-cyclopentanone 11.237 0.62
14 (3R,3aR,7R,8aS)-3,8,8-Trimethyl-6-methyleneoctahydro-1H-3a 11.367 0.53
15 Cycloheptasiloxane 12.453 0.57
16 Pentadecane 12.960 0.64
17 2,4-Di-tert-butylphenol 13.100 0.56
18 Cyclooctasiloxane 14.519 1.07
19 Eicosane 15.451 0.65
20 Tetradecanoic acid 16.168 5.75
21 Cyclononasiloxane 16.326 0.97
22 Neophytadiene 17.017 2.62
23 2-Pentadecanone 17.084 2.69
24 Neophytadiene 17.286 1.36
25 Neophytadiene 17.488 1.18
26 7,9-Di-tert-butyl-1-oxaspiro(4,5)deca 17.826 0.79
27 Cyclodecasiloxane 17.926 0.73
28 Hexadecanoic acid, methyl ester 17.978 3.03
29 1-(+)-Ascorbic acid 2,6-dihexadecanoate 18.362 21.38
30 1,3-Diisopropoxy-1,3-dimethyl-1,3-di 18.513 1.93
31 Cyclononasiloxane, octadecamethyl- 18.640 1.57
32 Silane, chlorodiethylheptyloxy- 18.686 0.53
33 Bromoacetic acid, octadecyl ester 18.777 1.54
34 Cyclononasiloxane 19.375 0.64
35 Phytol 19.871 6.37
36 Methyl stearate 20.016 0.89
37 cis-13-Eicosenoic acid 20.186 2155
38 Docosanoic acid, isopropyl ester 20.282 1.03
39 Octadecanoic acid 20.372 1.21
40 Methyl (1R,2R,8aS)-2-(methoxycarbonyl) -2-hydroxy-5 20.459 0.60
41 Tetradecanamide 20.560 0.79
42 Cyclononasiloxane 20.685 0.97
43 Glycidyl palmitate 21.612 1.28
44 Cyclononasiloxane, octadecamethyl 21.904 0.97
45 Cyclononasiloxane 23.044 0.73
46 6.beta.-Hydroxymethandienone 23.374 0.54
47 Diisooctyl phthalate 23.654 1.09
48 Beta.-Tocopherol 23.826 0.76
49 Codeine-propionyl 24.019 1.07
50 1,4-Bis(methylsulfinyl)piperazine 24.041 0.83
51 Cyclononasiloxane, octadecamethyl 24.112 1.07
52 Glutaric acid, dodecyl 2-nitrobenzyl ester 24.162 0.62
53 18,19-Secolupan-3-ol 24.274 0.64
54 1,2,4-Triazol-3-amine 24.973 1.49
55 Cyclononasiloxane, octadecamethyl 25.127 0.93
56 N-(6-Acetamido-1,3-benzothiazol-2yl) acetamide 25.154 0.54
57 (2R,3R,4aR,5S,8aS)-2-Hydroxy-4a, 1(2H)-Naphthalenone 25.284 0.60
58 2,6-Lutidine 3, 5-dichloro-4-dodecylthio 25.567 1.20
59 Tetracosamethyl-cyclododecasiloxane 25.704 6.65
60 Tetrahydropyran-4-carboxylic acid, 25.774 0.97
61 Squalene 25.843 4.19
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Table 2: A few major 7 compounds identified in the methanolic extract of the green seaweed valoniopsis pachynema.

In vitro anti-inflammatory activity

MOLECULAR PUB CHEM CID/ CLASS OF
COMPOUND FORMULA CAS IUPAC NAME COMPOUNDS MOLECULAR STRUCTURE
(1S,3R,6S,8R,11S,12S,15R,16R)- N
7,7,12,16-tetramethyl-15- -~
Cycloartanol C30H520 4657-58-3 [(2R)-6-methylheptan-2-yl] Sterol Lipids
pentacyclo[9.7.0.0".0*4.0">"*]octadecan-
6-ol
Eicosane C,H, 528491 Icosane Alkanes
s I e e
(E,7R,11R)-3,7,11,15- L ,
Phytol C,H,0 5280435 T | Acyclic diterpenoids
Cis-13 Eicosenoicacid ~ C, H, O, 5312518 (Z)-icos-13-enoic acid Long-chain fatty acids Z
Octadecanoic acid C,H,0, 5281 Octadecanoic acid Long-chain fatty acids #fg~"~~""
(6E,10E,14E,18E)-2,6,10,15,19,23-
Squalene C,,H,, 638072 hexamethyltetracosa-2,6,10,14,18,22- Triterpenoids B e
hexaene
. 7,11,15-trimethyl-3- . . .
L i Ly
Neophytadiene C,H,, 10446 O A Sesquiterpenoids

various kinds of bio-active mixtures found in the extract, the recorded
outcomes have been illustrated in the table 1 and 2. The structure of
the compounds during the investigation were tested on the basis of
the fragmentation arrangement of the mass spectra. The structure was
also compared directly with published mass spectra as well as their
chemical outlines found in the NIST (National institutes of standards
and technology) library, Gaithersburg, Md, D, USA. The information
regarding the chemical outlines with their retaining time, molecular
formula, peak percentage area and identified structure of the mixtures
are demonstrated in the table 1. Thus, the characterisation of the ethanol
extract with the GCMS test confirmed the existence of other metabolic
compounds that possess beneficial features like anti-inflammatory,
antioxidant, antimicrobial, anticancer

In vitro anti-inflammatory activity

The process of albumin denaturation inhibition assay was carried out by
the following the procedure provided by.*” The mixture of the reaction
has various concentration sample with the pH of the mixture and 1% of
aqueous solution albumin fraction has been formulated with 1IN HCI.
The reaction of the extracted mixture was nurtured at 37 °C for 20 min
later the mixture was warmed up at 51 °C for 20 min and set it to cool
at normal room temperature. The absorbance of the compound was
read at the wavelength of 660 nm with the spectrophometer, aspirin
was employed as standard and the activity was predicted through the
formula that is demonstrated below equation (1).®

Pharmacognosy Journal, Vol 14, Issue 6 (Suppl), Nov-Dec, 2022

Figure 1: Morphological features of the green marine macro algae
Valoniopsis pachynema.

1 ilaas (Abs Confrol — Abs Sample) x 10C
Protein inhibition (%) = - 1
(A]) (Abs Sample) ( )

In vivo anti-inflammatory activity
Zebra fish husbandry and maintenance

The strains of zebra fish (Danio rerio) used were AB wild type animals
adapted and bred at Pentagrit research, Chennai. All fishes were
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acclimated to constant laboratory condition (14-h light:10-h dark
photoperiod, water temperature of 28 +/- 1 °C and pH between 6.8-7)
in stock aquaria. Adult fish were fed Tetrabit flakes (A complete pet
food for Tropical fish from Tetra GmbH, Herrenteich) daily, until the
beginning of the experiment. The adult zebrafish including both males
and females were conditioned for 2 weeks under laboratory husbandry
conditions in stock aquaria prior to the study. Random adult male
fishes were opted from different clutches for this experiment. Groups
of 24 adult fishes were housed in transparent polycarbonate tanks.
Good Animal Practice as per Institutional Animal Ethics Committee in
accordance with Committee for the Purpose of Control and Supervision
of Experiments (CPCSEA), India, were followed in adherence to
established protocols. Housing tanks were cleaned once in 4 days to
keep the fishes clean and free from infection.

Mode of induction

The forward genetic method as per*” was employed. Adult Zebra fish
males were subjected to the ENU chemical mutagen to induce random
mutagenesis, administered through water dissolution method. Prior to
the spawning, the induced male zebra fish, and adult females (herein
referred to as Zebrafish founders) were housed separately under
standard laboratory husbandry circumstances were set for spawning
at a spawning ratio of female to male fish 1:4 per breeding tank. The
generated pool of F1 mutants were screened for presence of epidermal
aggregates,* loss of function mutations in CARD14 are associated with
severe variant of atopic dermatitis. The F1 mutants carrying CARD14
mutation were inbred and the resulting F2 embryos (henceforth
addressed as CARD14 were employed for the study purpose. Sperm
from CARDI4 fish were collected and cryopreserved following
methods as per®™ to recover CARD14 fish as per experimental necessity.

The CARDI14 embryos were housed and maintained in embryo
medium. Quality check of the embryonic development was done using
LaboMed LX400 brightfield microscope with Labomed Camera LC-5
1080P C-MOUNT WIFI CMOS. The embryos displaying an opaque
discoloration were repudiated and only the embryos with best growth
phase were chosen for the study purpose. The chosen embryos were
transferred to a four-litter housing water and were housed in a ratio of
250 per housing tank of 25 liters’ capacity thereby providing adequate
space for swimming motion and minimizing the factor of crowding.
CARD14 model screening was carried out for two days from the day
of hatching, and the larvae (3dpf- 4 dpf) demonstrating the epidermal

Febrafish Model of Skin inflammation

wojapI]

O1JRAI3800 pite SISO

| (11apn
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.

aggregates were advanced for dosing purpose. During the larvae
developmental stages (3 dpf- 4 dpf), the study tanks were conditioned
(under a water temperature of 28 +/- 1 °C and pH between 6.8-7.5)
and were incessantly examined for mortality and Phenotypic changes.
The overall Experimental Scheme for the Evaluation of Toxicity of the
Green Seaweed Valoniopsis Pachynmema is shown in figure 2.

Measurement of toxicity of the crude extract compound

Efficacy screening

Group setting was done for the following classes- Treated groups,
Model, and control, and a distribution pattern of 24 larvae per group
and 6 larvae per 30 ml of embryo medium were housed. The Valp
compound with varying dilution was administered by means of water
dissolution dosing during day 1 (5dpf), day 3 (7dpf), day 5 (9 dpf),
day 7 (11 dpf) at calculated dosing volumes. Constant monitoring of
the reduction in epidermal aggregates and a 48h washout cycle was
conducted for larvae. On day 7, post 2 hours of dosing, screening was
carried out for all the study groups to determine the efficacy of the
Valp compound. The concentration of Valp that showed reduction
in epidermal aggregated and better survival rate were selected and
advanced for investigating therapeutic activity and genotoxicity.

Drug screening and genotoxicity

Group setting was done for the following classes- Treated groups,
Model, and control, and a distribution pattern of 60 larvae per group
and 6 larvae per 30 ml of embryo medium were housed. The Valp
at concentrations that were selected from efficacy screening and
Methotrexate at 0.54 pg were administered through water dissolution
during day 1 (5dpf), day 3 (7dpf), day 5 (9 dpf), day 7 (11 dpf). On day
7, post 2 hours dosing screening was carried out for all the study groups
to determine the therapeutic activity and genotoxicity of the Valp
compound.For efficacy and drug screening the compound at various
dilutions were dosed by means of water dissolution method. The
compound was completely soluble in distilled water. The logarithmic
dose of 1 pg, 10 pg, 100 pg, 1 ng, 10 ng, 100 ng were adopted for water
dissolution dosing. Further dilutions were prepared from the stock;
desired doses were derived for a 10pl of water dissolution volume. The
volume of the compound for water dissolution was escalated 10 times
to that of the desired dose for 30 ml of water to ensure the bioavailability
of the compound for each larvae.

CARTIA
Conditioning

Standard Druzs
(Methotrexate)

Figure 2: Overall experimental scheme for the evaluation of toxicity of the green seaweed Valoniopsis pachynmema.
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Zebrafish larvae maintenance post dosing

Post dosing, the 5 dpf larvae were carefully monitored for alterations in
the presence of epidermal aggregates for a period of 7 days. Proper care
was taken, and the larvae were housed at temperature (25 +/- 1 °C) to aid
the physiological changes. A 48h washout cycle was precisely followed
to eliminate the probability of mortality and improve the survival odds.
As the dosage was unknown, the logarithmic dose of 1 pg, 10 pg, 100
pg, 1 ng, 10 ng, 100 ng were adopted for efficacy screening for treated
groups to determine the efficacy dose concentration by monitoring the
reduction in dead epidermal aggregates. Further the selected dose was
advanced for evaluating therapeutic efficacy and genotoxicity of the
compound.

Screening assays for drug toxicity

Assay 1: Reduction in dead epidermal aggregates

Skininflammation model display dead epidermal aggregations, showing
the possibility that the skin inflammation is due to perturbations
in the integrity of the epidermal cells.® To study the reduction in
epidermal aggregates zebrafish larvae were anesthetized with 0.03%
Tricaine (Sigma-Aldrich) solution for Imin. A reduction in the reflex
and locomotor activity upon stimulus were noted in the anaesthetic
zebrafish larvae. Post sedation, the larvae was gently mounted on
Glass slide covered with minimal water. Imaging: Prepared slides
were observed under 40X magnification using Labomed LX 400 Light
microscope. Images were captured using Labomed Camera installed
with the Imageview Interface. The reduction in epidermal aggregates
were manually calculated from the obtained images.

Assay 2: Erythema- distribution of redness in pixel intensity

Skin inflammation model at severe stage exhibits erythema. Erythema
herein referred to distribution of red pixels in the extremities of the
zebrafish larvae. The images were used further to measure the intensity
of the redness present in the skin of zebrafish larvae. The raw image
files were processed using Image J software with histogram analysis.
The data obtained were further analyzed for red pixel distribution
across the area of interest. Sum and standard deviation were computed
for statistical representation of data.

Assay 3: Induration — measures of thickness of aggregates

The thickness of the epidermal aggregates was measured using the
acquired images. The raw image files were processed using Image J
software with histogram analysis. Histogram analysis is used to measure
the intensity of the region of interest. The presence of epidermal
aggregate was observed to have reduced intensity. The standardization
of histogram analysis was done using a control larva were the region
of evenly distributed cells showed higher pixels and aggregates were
noted to have reduction in number of pixels. The pixels obtained from
the histogram analysis were converted to mm scale by known pixels
per mm.

Assay 4: Desquamation- measures of descaling on the
epidermis

The skin inflammation model at severe stage exhibits desquamation of
the cells. The raw images were processed using Image J software with
the measure analysis tool to measure the area of desquamation. The
sum and standard deviation of the area obtained from the analysis were
computed for statistical representation of data.

Assay 5: Cell proliferation - expression profile of tnip1 gene by
semi quantitative RT PCR

Thetnipl gene thatencodes NF-a-induced protein 3-interacting protein
1 is a strongly linked to susceptibility of psoriasis.”> Downregulation

Pharmacognosy Journal, Vol 14, Issue 6 (Suppl), Nov-Dec, 2022

of tnipl gene leads to increase in proliferation of keratinocyte that is
observed in severe type of psoriasis. Here the gene expression of tnip1l
gene was evaluated through semiquantitative RT PCR method.

Assay 6: Adopted PASI score

The PASI score is evaluation of the severity of erythema, induration,
desquamation, and the area of the body involved. PASI score is
employed for the assessment the severity of psoriasis. Here the
PASI score is predicted using the score of erythema, in-duration,
desquamation, and the area of the body involved for zebrafish larvae. In
the present study the PASI score was adopted from Human PASI score.

Gene expression analysis

The evaluation of Gene expression is discussed in this section;

Expression profile of mgmt gene by semi quantitative
RT PCR sample collection

The fry is sedated with ice cubes for 2-3minutes for rapid cooling
euthanization. The samples of 30 larvae were harvested and stored
together in 150 pl acid phenol at -20° C until RNA extraction.

RNA extraction

The total RNA was extracted with the help of the phenol-chloroform
extraction technique as deliberated by.>® The method is based on phase
separation of the sample and aids in the isolation of desired RNA.
The sample was homogenized in 300 pl of Acid phenol. A volume of
250 pl of chloroform was added to the homogenate and vortexed for
few seconds. The sample was incubated in the ice bath for 15 mins.
After incubation, the sample was vortexed at high speed for 1 minute
followed by centrifuge at high speed for 10 mins. This yielded three
distinct phases as follows — clear aqueous phase containing RNA, thin
interphase containing cellular debris and lower phase with organic
substances. The aqueous phase containing RNA was transferred to a
fresh centrifuge,and 100 pl of isopropanol was added to the tube followed
by incubation in ice bath for 40 mins. At the end of ice incubation, the
sample was centrifuged at full speed for 10 mins to precipitate RNA.
The supernatant was discarded and the tube containing RNA pellet
was dried in the incubator at 40°C to evaporate isopropanol. The RNA
quality was evaluated with gel electrophoresis and the aliquots were
directly used for reverse transcriptase reaction. Reverse Transcriptase
cDNA was synthesized from total RNA (20 pl final reaction volume)
with oligo(dT) 15 primer using AMV reverse transcriptase (First strand
cDNA synthesis kit; Roche) according to manufacturer’s instruction. The
cDNA tubes were stored at -20° C until use.

To study the gene expression, mgmt gene was used. 18s RNA was
selected as control gene. Since most of the usually employed study genes
have been said to be different from under experimental conditions,
for quantifying the gene expression changes in Zebrafish, the
internal control gene (18s RNA) that stably expressed under different
experimental conditions was used to normalize the study gene.** All the
primers used in the study were designed using NCBI primer blast tool.
The primers were synthesized from Sigma Aldrich and the following
primers listed below was used for the study assessment.

PCR amplification

PCR amplification was performed using the cDNA as template with
a reaction volume of 20 ul as mentioned in Table 4 and the PCR
conditions were set as 94°C for 2 mins, 95°C for 5 mins and 72°C for
5 mins tabulated in Table 6. All the qPCR reactions were performed
in triplicates and the negative control did not contain any sample
template. At the end of 30 cycles, a 6 ul aliquot of each sample was mixed
with 2.5 pl of gel loading buffer and electrophoresed on an agarose gel
for 15 mins. The gel was observed under the UV transilluminator for
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Table 3: Reduction in dead epidermal of aggregates.

Study Groups Number of Aggregates SD
Control 0 0.00
Model 6 1.04
Valp 1 pg 2 1.89
Valp 10 pg 2 0.76
Valp 100 pg 3 0.86
Valp 1 ng 5 2.10
Valp 10 ng 6 0.91
Valp 1 ng 6 1.96

Table 4: Survival rate.

Study Groups Survival Percentage
Control 100

Model 92

Valp 1 pg 83

Valp 10 pg 83

Valp 100 pg 92

Valp 1 ng 100

Valp 10 ng 83

Valp 100 ng 83

Table 5: Reduction in dead epidermal of aggregates.

Study Groups Number of Aggregates SD
Control 0.0 0.00
Model 5.1 2.59
Methotrexate 3.3 1.25
Valp 1 pg 4.2 1.07
Valp 10 pg 2.8 0.69
Valp 100 pg 2.5 0.50

Table 6: Erythema - distribution of redness in pixel intensity.

No. of Pixels with

Study Groups Redness SD
Control 0 0
Model 76 5.27
Methotrexate 65 11.26
Valp 1 pg 32 11.24
Valp 10 pg 21 0.67
Valp 100 pg 19 9.47

bands. A 1 pl aliquot of the tester was diluted in 2 ml distilled-water and
used for UV spectroscopy under 260 nm absorbance to determine the
concentration of the DNA.

Statistical analysis

For statistics data, one-way ANOVA was used by GraphPad Prism
8.0 software and all data were displayed graphically as the mean and
standard deviation of means and P<0.05 considered significant.
Analysis of the mean was carried out by One Way ANOVA test with
post-hoc Tukey’s test to estimate significance of the data.

RESULTS AND DISCUSSION

The result obtained with the implementation of above stated method
are discussed in the followings;

Chemical composition of V. Pachynema methanolic
extract

In the present study, an attempt has been made to investigate and
study the presence of various chemical constituents, in vitro anti-
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inflammatory and in vivo anti-inflammatory properties of the green
seaweed, V. pachynema. GC-MS analysis of the crude methanolic green
marine algal extract led to the identification of 61 compounds. It was
found that the crude methanolic extract revealed the high peak intensity
and the various predominant presence of major compounds like
1-(+)-Ascorbic acid 2,6-dihexadecanoate (21.38%), Tetracosamethyl-
cyclododecasiloxane (6.65%), Phytol (6.37%), Tetradecanoic acid
(5.75%), Squalene (4.19%), Hexadecanoic acid, methyl ester (3.03%),
Neophytadiene (2.62%), and cis-13-Eicosenoic acid (2.55%) among
other derivatives. Figure 3 shows the chromatogram of Green Algae.

Most biological proteins are denatured during the process of albumin
denaturation, which results in the loss of their biological activity.
Inflammation is thought to be brought on by protein denaturation.
The anti-inflammatory effects of the Valoniopsis pachynema methanol
extraction have been examined by the inhibition of albumin denaturation
activity. The results of the present research have depicted in figure 4
that the Valoniopsis pachynema methanolic extract has reflected high
concentration based protein-denaturation effect with 80.39% at 500 pg/
ml. Whereas the commercial drug was observed to reveal strong potential
when compared to the V. pachynema extracts and the outcomes of the
research revealed for 94.62% at similar level of concentration.

Mean + SD (n = 3): The entire determinants were conceded out
in triplicates. All the standards in the table 1 are evaluated to be
statistically significant at p < 0.05. In vitro Anti-inflammatory activity
of the crude methanolic extract of V. pachynema by Inhibition of
albumin denaturation method is shown in figure 4.

Efficacy screening
Assay 1: Reduction in dead epidermal aggregates

The correlation result obtained in the efficacy screening are shown
in this section. Figure 5 represents Zebrafish Larvae image at 40X
magnification; (a) Control, (b) Model, (¢) Valp 1 pg, (d) Valp 10 pg, (e)
Valp 100 pg, (f) Valp 1 ng, (g) Valp 10 ng, (h) Valp 100 ng and the table
3 shows the reduction in Dead Epidermal of Aggregates.

Figure 6 represents number of aggregates observed in the epidermis
and extremities where the mean of model is compared to mean of
control. It has been observed that the control and model group revealed
a significant difference in the numerous of dead epidermal aggregates.
The model showed presence of epidermal aggregates in the extremities
of the zebrafish larvae whereas control did not exhibit dead epidermal
aggregates. A comparatively higher number of epidermal aggregates
was noted in model which demarcates the presence inflammatory
suppression thereby leading to the formation of epidermal aggregates.

The mean of the model was compared to compound treated groups
across various dilutions. Valp at 1 pg and 10 pg displayed a significant
reduction in number of epidermal aggregates with a mean value of 2.
Whereas at 100 pg a modest rescue in the numerous of aggregates has
been evaluated with mean of 3 aggregates. Upon increasing the treated
dilutions, Valp at 1 ng, 10 ng. 100 ng did not show significant reduction
in epidermal aggregates indicating absence efficacy across the respective
dilutions. Therefore, Valp at 1 pg, 10 pg, 100 pg were identified to have
efficacy in rescuing the number of aggregates and were further used to
evaluate for drug screening and genotoxicity assays.

Kaplan-Meier survival curve - efficacy screening

The Kaplan-Meier Survival Curve - efficiency screening result are
shown in this section. Table 4 results the survival rate using Kaplan-
Meier Survival Curves.

Figure 7 represents the Kaplan Meier survival curve of the larvae for
efficacy screening. The WT showed a 100% survival rate and no mortality.
Whereas model marked 92% survival with one mortality on day 7.
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Figure 3: Chromatogram green algae.
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Figure 4: In vitro anti-inflammatory activity of the crude methanolic extract of v. pachynema by inhibition of albumin denaturation method.

Figure 5: Represents zebrafish larvae image at 40x magnification; (a) Control, (b) Model, (c) Valp 1 pg, (d) Valp 10 pg, (e) Valp 100 pg, (f) Valp 1 ng, (g) Valp
10 ng, (h) Valp 100 ng.
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Figure 7: Represents Kaplan-Meier survival curve - efficacy screening.

The mortality of Valp treated group at 1 pg, 10 pg, 10 ng and 100 ng
showed 83% survival rate. Valp at 100 pg showed improved survival
rate with 92% survival. Valp at 1 ng did not show mortality throughout
the study period.

Drug screening

Assay 1: Reduction in dead epidermal aggregates

The drug screening results are discussed in this section. Figure 8 shows
the Zebrafish Larvae image at 40X magnification; (a) Control, (b)
Model, (c) Methotrexate, (d) Valp 1 pg, (e) Valp 10 pg, (f) Valp 100
pg-Along with this, the table 5 shows the reduction in dead epidermal
of aggregates.
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Figure 9 represents the number of aggregates observed where the mean
of model is compared to mean of control. Control and model showed
significant difference in total number of dead epidermal aggregates. Model
exhibited comparatively higher number of dead epidermal aggregates with
mean of 5. The mean of model was compared to methotrexate treated
group where a significant reduction in dead epidermal aggregates was
observed with mean of 3 indicating moderate rescue.

The mean of model was compared to Valp treated group across various
dilution. Valp at 1 pg did not show any significant reduction in dead
epidermal aggregates indicating no rescue. Whereas Valp at 10 pg and
100 pg exhibited a significant reduction in dead epidermal aggregates
confirming moderate rescue in reduction of dead epidermal aggregates.
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Figure 8: Zebrafish larvae image at 40X magnification; (a) Control, (b) Model, (c) Methotrexate, (d) Valp 1 pg, (e) Valp 10 pg, (f) Valp 100 pg.
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Figure 9: Reduction in dead epidermal aggregates.

Therefore, a dose dependent rescue was observed across Valp treated
group.

Assay 2: Erythema - distribution of redness in pixel intensity

The distribution of redness in pixel intensity correlation is deliberated
in this section and the table 6 shows the Erythema- Distribution of
redness in pixel intensity.

Figure 10 represents measure of distribution of redness in pixel
intensity in the extremities such as caudal and pectoral fins. The mean
of control was compared with the mean of model. Control and model
exhibited significant difference in the distribution of red pixel intensity.
Model exhibited highest distribution of red pixel conforming presence
of erythema. Mean of model was compared to mean of Methotrexate
treated group. Methotrexate treated group showed significant reduction
in the distribution of red pixel indicating mild rescue. Mean of model
was compared to Valp treated groups. Valp treated group exhibited a
dose dependent rescue across various dilution. Valp at 1 pg showed
moderate decrease in distribution of red pixel intensity indicating
moderate rescue. Valp at 10 pg and 100 pg showed gradual decrease in
distribution of red pixel intensity indicating moderate rescue.

Pharmacognosy Journal, Vol 14, Issue 6 (Suppl), Nov-Dec, 2022

Assay 3: Induration - measures of thickness of aggregates

The correlation between the study groups and thickness of the
aggregates are discussed in the following and the table 7 shows the
measure of thickness of aggregates.

Figure 11 represents measure of thickness of aggregates where mean
model was compared with mean of control. Control did not show
presence of aggregates whereas model displayed higher number of
aggregates with average thickness of 0.22 mm. Mean of model was
compared to Methotrexate treated group. Methotrexate treated group
exhibited significant reduction in thickness of the aggregates indicating
mild rescue. Mean of model was compared to Valp treated groups
across various dilution. Valp at 1 pg, 10 pg and 100 pg did not show any
reduction in thickness of aggregates. Therefore, no rescue was observed
across the treated dilutions.

Assay 4: Desquamation - measures of descaling on the
epidermis

The measure of descaling on the epidermis are shown in followings;
Zebrafish Larvae image at 40X magnification; (a) Control, (b) Model,
(c) Methotrexate, (d) Valp 1 pg, (e) Valp 10 pg, (f) Valp 100 pg is shown
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Figure 10: Erythema - distribution of redness in pixel intensity.
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Figure 11: Induration — measure of thickness of aggregates.

in figure 12. Table 1 shows the Desquamation — Measure of Area of
Desquamation.

Figure 13 represents measure of area of desquamation where mean of
control was compared to model. Control and model showed significant
difference in area of desquamation. Compared to control, model
displayed discontinuous extremities (caudal and pectoral fin) indicating
loss of epithelial cells confirming desquamation as represented in
the figure 4 with graphical line Mean of model was compared to of
Methotrexate treated group. Methotrexate treated group displayed a
significant decline in area of desquamation indicating moderate rescue.
The mean of model was compared to Valp treated groups. Valp at 10 pg
and 100 pg exhibited gradual decline in area of desquamation indicating
moderate rescue. Whereas Valp at 1 pg showed mild reduction in
area of desquamation indicating mild rescue. Valp exhibited dose
dependent rescue across the dilutions.

Assay 5: Cell proliferation assay: expression profile of tnip1
gene by semi quantitative RT PCR

The cell proliferation assay is shown in assay 5, it denotes the expression
profile of tnipl gene by semi quantitative RT PCR. Table 9 shows the
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DNA repair gene expression profile. Gel Image from gel electrophoresis
of the PCR product is shown in figure 14.

Lane 1- 100 bp DNA ladder, Lane 2 - 18s rRNA of Control, Lane 3 - 18s
rRNA of Model, Lane 4 - 18s rRNA of Methotrexate, Lane 5 - 18s rRNA
of Valp 1 pg, Lane 6 - 18s rRNA of Valp 10 pg, Lane 7 - 18s rRNA of
Valp 100 pg, Lane 8 - tnip1 of Control, Lane 9 - tniplof Model, Lane
10 - tnipl of Methotrexate, Lane 11 - tniplof Valp 1 pg, Lane 12 -
tniplof Valp 10 pg, Lane 13 - tnipl of Valp 100.

Figure 15 represents fold change in gene expression of tnipl gene
where control and model exhibited significant difference in fold
change. Control exhibited 1.39 fold changes whereas in model tnipl
gene was downregulated with -2.53-fold change. The gene expression
of tnipl gene was found to be downregulated in Methotrexate treated
group with -4.38-fold change and in Valp treated group across all
the dilutions. The downregulation of tnipl gene is associated with
the increase in cell proliferation in psoriasis condition in zebrafish
larvae. Therefore, Valp treated group across various dilutions showed
moderate rescue in decreasing cell proliferation and did not completely
rescue in decreasing cell proliferation.
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Figure 12: Zebrafish larvae image at 40X magnification; (a) Control, (b) Model, (c) Methotrexate, (d) Valp 1 pg, (e) Valp 10 pg, (f) Valp 100 pg.
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Figure 13: Represents desquamation - measures of area of desquamation.
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Figure 14: Gel image from gel electrophoresis of the PCR product.
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Figure 15: Represents expression profile of tnip1 gene.

Table 7: Measure of thickness of aggregates.

Thickness of the

Study Groups Agaregates (mim) SD
Control 0.00 0.00
Model 0.22 0.05
Methotrexate 0.16 0.06
Valp 1 pg 0.25 0.04
Valp 10 pg 0.20 0.04
Valp 100 pg 0.20 0.01

Table 8: Desquamation — measure of area of desquamation.

Area of Desquamation

Study Groups (um?) SD
Control 0.00 0.00
Model 2.47 0.23
Methotrexate 0.66 0.35
Valp 1 pg 1.97 0.31
Valp 10 pg 1.12 0.28
Valp 100 pg 0.72 0.43
Table 9: DNA repair gene expression profile.

Study Groups Fold Change
Control 1.39
Model -2.53
Methotrexate -4.38

Valp 1 pg -2.04

Valp 10 pg -1.36

Valp 100 pg -1.56
Table 10: Adopted PASI score.

Study Groups Severity Score ::;ceer:l’;age Severity
Control 0.0000 0 Normal
Model 0.0220 100 Severe
Methotrexate 0.0113 50 Severe
Valp 1 pg 0.0060 27 Severe
Valp 10 pg 0.0058 26 Severe
Valp 100 pg 0.0010 5 Mild

Assay 5: Adopted PASI score

The adopted PASI score is deliberated in the following table 10. The
correlation is performed with respect to the study groups and severity
score.

Figure 16 represents percentage severity where the mean of model
was compared with control. Control and model showed significant
difference in percentage severity. Model exhibited maximum PASI
score indicating the severity of psoriasis symptoms. Mean of model was
compared to methotrexate treated group. Methotrexate treated group
exhibited 50 percent severity with decline in PASI Score indicating no
rescue across the psoriasis symptoms. Mean of model was compared
to Valp treated groups. Valp treated groups exhibited dose dependent
reduction of PASI score over model ranging from 27 to 5 percent. Valp
at 1 pg and 10 pg showed significant decrease in PASI score with that
of the model with 26 and 27 percent severity respectively, indicating no
rescue across the psoriasis symptoms. Whereas Valp at 100 pg showed
a significant decrease in PASI score with 5 percent score indicating
moderate rescue of the model.

Genotoxicity

Expression profile of mgmt gene by semi quantitative RT PCR

The evaluation and the result obtained in the Genotoxicity are discussed
in this section. Table 11 shows the DNA repair gene expression profile.
Gel Image from gel electrophoresis of the PCR product is shown in
figure 17.

Lane 1- 100 bp DNA ladder, Lane 2 - 18s rRNA of Control, Lane 3 - 18s
rRNA of Model, Lane 4 - 18s rRNA of Methotrexate, Lane 5 - 18s rRNA
of Valp 1 pg, Lane 6 - 18s rRNA of Valp 10 pg, Lane 7 - 18s rRNA of
Valp 100 pg, Lane 8 - mgmt of Control, Lane 9 - mgmt of Model, Lane
10 - mgmt of Methotrexate, Lane 11 - mgmt of Valp 1 pg, Lane 12 -
mgmt of Valp 10 pg, Lane 13 - mgmt of Valp 100

Figure 18 represents fold change in gene expression of mgmt gene where
control and model exhibited significant difference in fold change. The
fold change in gene expression of mgmt gene was higher in control by
1.1-fold whereas model showed 0.90-fold change. The gene expression
of mgmt gene was found to be downregulated in methotrexate and
Valp at 1 pg treated groups. Whereas gene expression of mgmt gene in
Valp 10 pg and 100 pg treated group showed marginal increment with
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Table 11: DNA repair gene expression profile.

Study Groups Fold Change
Control 1.15
Model 0.90
Methotrexate -1.13
Valp 1 pg -1.53
Valp 10 pg 0.96
Valp 100 pg 0.77
Table 12: Survival rate.

Study Groups Survival Percentage %
Control 100
Model 83
Methotrexate 83
Valp 1 pg 83
Valp 10 pg 92
Valp 100 pg 100
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Figure 16: Represents adopted PASI score.
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Figure 17: Gel image from gel electrophoresis of the PCR product.
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Figure 19: Represents Kaplan-Meier survival curve.

0.96 and 0.77-fold respectively. Increment in mgmt gene expression
level is associated with DNA repair occurring in the zebrafish larvae.
Therefore, no genotoxicity was observed at 100 pg.

Kaplan-Meier survival curve - drug screening and
genotoxicity

The Kalpan-Meir survival curve for drug screening and genotoxicity
results are deliberated in this section. Table 12 resulted the survival rate
in percentage for each study group.

Figure 19 represents the Kaplan Meier survival curve of the larvae for
drug screening and genotoxicity. The WT showed a 100% survival rate
and no mortality. Whereas model marked 83% survival with 2 larvae
mortality on day 3. Methotrexate treated group showed 83% survival
with mortality spread across day 6 throughout the study period. The
mortality of Valp treated group at 1 pg showed 83% survival with
highest mortality event recorded on day 7. Valp at 10 pg showed 92%
survival with one mortality record on day 7. and Valp 100 pg, showed
100% survival rate with no mortality throughout the study period.
Methotrexate and Valp at 1 pg is observed to be the least survival group
among all the groups in the study. Overall Valp at 100 pg showed better
survival with no mortality.

DISCUSSION

In terms of the awareness of the safe use of natural products and the
increasing demand from the consumers side who prefer to switch
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to natural components from synthetic additives to treat the regular
discomfort in health, requires a an appropriate balance between the
therapeutic and toxicological effects of the natural/herbal products.”
Any beneficial medicinal plant must therefore be evaluated for
its possible mutagenic and genotoxic effects before being used in
treatment. According to research reports, V. pachynema contains a
wealth of bioactive chemicals with maximum anti-oxidant activity* but
there is no available literature with regard to pre-clinical genotoxicity
studies of its crude extract. In light of this, we carried out a series of
in vivo genetic toxicology tests and drug toxicity assays to investigate
the marine algal extract's potential for mutagenic and genotoxic effects.

The present study highlights for the first time the toxicity profile, anti-
inflammatory capacities and the therapeutic efficacy of the marine
seaweed V. pachynema. In this study, anti-inflammatory activity and the
drug toxicity were observed in the marine algae Valoniopsis pachynema
using methanolic extract. Previous studies have shown that Valoniopsis
pachynema high anti-oxidant activity. The anti-inflammatory impact
of the formulated methanol extract from V. pachynema have been
examined by the inhibitory characteristics of albumin-denaturation.

The anti-inflammatory effect of the methanol extraction from V.
pachynema has been explored by the albumin denaturation inhibition.
As an alternative to traditional animal testing, in vivo studies on
zebrafish embryos were conducted to determine the toxicity and
therapeutic effects of the crude compound. The zebra fish has gained
popularity as a model for biomedical research and is used in industrial
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fields and toxicology. Zebrafish can be utilised to explore biological
targets and behavioural patterns due to its genetic engineering. Due
to their relative convenience and ease of handling, the use of embryos
in place of traditional animal testing is particularly receiving interest.”

CONCLUSION

According to the latest findings, V. pachynema contains higher levels of
biochemicals, vitamins, and minerals, and secondary metabolites of this
green marine algae has shown optimistic anti-inflammatory properties.
The secondary metabolites also contain several active functional
groups that exhibit vast chemical expansions. In the present study, the
efficacy, therapeutic efficacy, and genotoxicity of the methanol crude
extraction of the green seaweed V. pachynema at various concentration
was determined by recapitulating the pathophysiology of Skin
inflammation in Zebrafish larvae. The compounds were checked across
various clinical end points. In efficacy study, Valp at 1 pg, 10 pg, 100
pg was observed to have efficacy and were advanced for evaluation of
therapeutic efficacy and genotoxicity. In investigation of therapeutic
efficacy, zebrafish larvae were treated with Valp at 1 pg, 10 pg and 100
pg and were monitored across various clinical end points. Overall Valp
at 100 pg exhibited moderate rescue in reduction of dead epidermal
aggregates, erythema, desquamation and exhibited decrease in PASI
score indicating moderate rescue across the symptoms of psoriasis with
100% survival rate. However, no rescue was observed across the treated
dilutions in induration and decrease in cell proliferation.

Although, Methotrexate exhibited moderate rescue in reduction of
dead epidermal aggregates and desquamation only a mild rescue
was observed in erythema and induration. On whole methotrexate
displayed marginal reduction in PASI score indicating 50% severity.
In evaluation of genotoxicity, the gene expression of mgmt gene was
observed to be in control level at Valp 100 pg treated group confirming
no genotoxicity. The proposed research work is a clearly a different
approach as it has attempted to evaluate the potential mutagenic and
genotoxic impacts of methanol extraction of the V. pachynema marine-
algae with in-vitro anti-inflammatory activity and in-vivo genotoxicity
assay. The outcomes obtained has clearly confirmed the analyzed
extract does not cause any mutagenic or genotoxic damage to the living
cells under the examined conditions. Thus, it can be concluded that the
test extract is safe and can be employed in nutraceutical, chemical and
pharmaceutical industries related application. As suggested previously,
it was also observed that the algae could be used as effective antioxidants
for the prevention of diseases.
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