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Abstract

Oyster mushroom (Pleurotus florida), known as 'dhingri' in India,
grows spontaneously on decaying and dead wooden logs or on
dying trunks of deciduous or coniferous trees in temperate and
tropical woodlands. In addition to supplementing nutritional
requirements,

the cultivation of Pleurotus also provides an opportunity for self-
employment and mycoremediation.
In accordance with conventional cultivation practices Pleurotus
florida  is grown in paddy straw treated with amalaki.  After
cultivation, when exposed to sunlight or a UV lamp, oyster
mushrooms produce nutritionally significant levels of vitamin D.
The vitamin D content of UV-exposed oyster mushrooms is likely
to remain at 10ug/100g fresh weight, which is greater than the
vitamin D content of the majority of vitamin D-containing foods
and comparable to the recommended daily intake of vitamin D at
the global level. Vitamin D deficiency leads to reduced calcium
absorption, which in turn leads to generalized body pains, hair fall
and fatigue which are the most common complaints. Eligible
candidates (n=50) were screened by computerized
randomization method to receive Pleurotus florida soup during
the 03-month study. The efficacy parameters were evaluated
through the Vit D 25 (OH) blood investigation.

Keywords: Amalaki, Pleurotus florida, UV lamp, Vitamin D, Soup,

Mushrooms.
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Introduction

Vitamin D, called as the sunlight vitamin, is a fat-soluble
compound with well-established antirachitic properties (1).
cholecalciferol, which is Vitamin D3, and ergocalciferol,
which is Vitamin D2, are both lipid-soluble compounds with
a four-ringed cholesterol (2). Vitamin D generally refers to
Vitamin D3. Vitamin D is a naturally produced vitamin on
exposure to sunlight. Approximately 90% of the necessary
Vitamin D is produced by the epidermis in response to UV
exposure (3). Vitamin D deficiency is becoming a worldwide
epidemic (4). Vitamin D deficiency prevalence ranges from
40% to 99%, with the majority of research indicating a
prevalence of 80%—90% (5). One billion people, of all
ethnicities and ages, are estimated to be deficient in
vitamin D. Hypovitaminosis D is an independent risk factor
for overall mortality in the general population, making
vitamin D deficiency a significant public health concern.
Dietary supplementation of vitamin D to prevent its
extreme deficiency would appear to be an essential health
intervention (6). The majority of vitamin D deficiency
symptoms are asymptomatic, but fatigue, insomnia,
depression, hair loss, muscle weakness and discomfort, loss
of appetite, etc. are generally observed (7).

25(0OH)D in serum is 25-hydroxyvitamin D. Vitamin D
deficiency (50 nmol/L or 20 ng/ml) is commonly associated
with fractures and bone loss, both of which are detrimental
to skeletal health. The primary treatment goal is therefore a
25(OH)D concentration of >50 nmol/L or 20 ng/ml, although
some data suggest a benefit at a higher threshold. 25(0OH)D
concentration of less than 30 nmol/L (or 12 ng/ml) indicates
a deficiency in vitamin D, which substantially raises the risk
of infections, mortality, and a number of other conditions;
precautions should be taken to avoid this condition (8).
Clearly, vitamin D is not a complete cure, but it is likely
mostly beneficial in deficiency. Due to its uncommon side
effects and relatively large margin of safety, it may be an
effective, reasonable, and risk-free adjuvant treatment for a
variety of disorders (9). The transport of proteins in the
production of calcium in the small intestine, which is
stimulated by vitamin D, is crucial for enhancing the
absorption of dietary calcium. This diminishes the likelihood
of osteomalacia in adults and rickets in children. When
exposed to ultraviolet (UV) light from the sun, the body can
produce adequate quantities of vitamin D. When exposure
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to sunlight is limited, blood levels of 25-hydroxyvitamin D
(25(0OH)D) must be maintained through dietary sources of
vitamin D (10).

Mushrooms are distinct organisms pertaining to the
kingdom of fungi, the majority of which are edible despite
the presence of highly toxic species. Mushroom cell walls
contain high levels of ergosterol, which helps to reinforce
cell membranes, modulate membrane fluidity, and
facilitate intracellular transport (11). Oyster mushroom
(Pleurotus florida), known as 'dhingri' in India, grows
spontaneously on decaying logs or on fading trunks of
deciduous or coniferous trees in temperate and tropical
woodlands (12). Pleurotus florida is classified within the
Class Basidiomycete and Agaricaceae familiy. The Latin and
common names refer to the morphology of the fruiting
body. The Latin word “Pleurotus” means sideways, which
refers to the plant's sideways growth, while the Spanish
term “florida” refers to a flower-like appearance.
Worldwide, Pleurotus florida is now cultivated for human
consumption. Mycoremediation is an industrial application
for oyster mushrooms (13), (14). The cultivation of oyster
mushrooms has grown in popularity due to their low
production costs, simplicity of cultivation, and high
nutritional value (15). The Sambhitas of Ayurveda (16) and
the Nighantu (17) both contain references to various
varieties of mushrooms. In Bhavaprakasha (18), the
poisonous, non-poisonous, and palatable varieties of
Chatraka (Mushrooms) are described in detail. The gills of
white oyster mushrooms cultivated in a sanitary
environment are umbrella-shaped and contain high levels
of nutrients (19).

Upon exposure to UV radiation such as UV rays or sunlight,
commonly  edible  mushrooms generate  higher
concentrations of nutritionally significant Vit D. Mushrooms
possess limited amounts of D3 and major amounts of D2
form of Vitamin D. Mushrooms' Vitamin D2 concentration
may decrease with long storage and various cooking
methods, but only if consumed within the "best-before"
date and indicated cooking methods, the nutritive values
are supplemented. Because the vitamin level remains above
10 g/100 g of fresh weight, which is a significant level
compared to other Vitamin D-containing foods and meets
the international daily requirement. Mushrooms are likely

2005



Journal of Namibian Studies, 35 S1 (2023): 2003-2015 ISSN: 2197-5523 (online)

the only non-fortified, non-animal source of vitamin D that
contains a significant amount of vitamin D2 per serving (11).

Pleurotus florida is cultivated in rice straw treated with
Amalaki decoction as per the standard cultivating
procedure. At the incubation period, 20-250 C temperature
is optimized and the incubation room left undisturbed for
14 days. During fruiting, the Relative Humidity is maintained
@70-85% by spraying Amalaki decoction. At least 8-10
hours of light sunlight is provided during the time of fruiting.
Harvesting performed from the fruiting body before spaying
the decoction.

Aims and Objectives:

Aim: To study the efficacy of Pleurotus florida grown in
Amalaki medium in Vitamin D deficiency.

Objectives:
Primary:

The assessment and comparison of the Vitamin D 25(0H) in
blood before and after the study.

Secondary:

To evaluate and compare the variations in clinical symptoms
like hair fall, fatigue, and muscle pains.

Materials and Methods:

A total number of 50 patients who fulfilled the inclusion
criteria from Primary Health Centre Palakkad were screened
and selected. They were treated with Pleurotus florida
grown in Amalaki medium soup made of 100 grams of drug
and administered thrice a week. Blood investigation Vitamin
D 25(0OH) is recorded before the commencement of
treatment, 0" day, 30" day, 60" day, and 90" day during the
course of treatment, and 30" day after the last dose is
administered.

Mushroom Soup was made with 100gms of UV-treated
Pleurotus florida grown in Amalaki medium which is cut into
small pieces and 2gms of jeeraka churna, 2gms of maricha
churna, and 1 gm of lavana cooked under pressure for five
minutes with 4 times water. This soup is administered.

Inclusion/Exclusion Criteria

Inclusion Criteria:
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Patients of age group in between 20 years and 50 years.
Patients of both genders.

Vegetarian diet.

Vit D deficiency mild to moderate (between 10-29ng/ml).
Exclusion Criteria:

Patients below the age of 20 and above the age of 50 years.
Transgenders excluded.

Patients with malignancy, TB, or any other systemic
disorders.

Vit D deficiency which is severe (less than 10ng/ml).
Pregnant women.

Lactating mothers.

Non-vegetarian diet.

Study Type:

Single arm, Prospective, Interventional Clinical Study
Sample size:50 subjects

Assessment Criteria and Data Recording:

Compliance with the drug was recorded in four visits (30t
day, 90™" day, 60™" day, and 30" day after completion of the
administration) 30 days apart.

Vit D 25(0OH) was performed during pre and post-clinical
studies.

Assessment of clinical symptoms was performed during
every visit.

A general physical assessment is recorded in Case Report
Form throughout each visit.

Subjective Assessment:

Fatigue assessment questionnaire for the assessment of
fatigue (21).

Patient standardized hair growth questionnaire used for
assessment of hair loss (22).

Hair loss assessed through Hair pull test (23): A small section
of hair around 20-30 stands, in sections from different parts
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of the scalp are grasped and gently tugged or pulled. If >10%
falls, it is considered active hair loss.

Grade of Fatigue in the complete study

1 = Never

2 = Sometimes [about monthly or less]

3 = Regularly [about few times a month]

5 = Often [about weekly]

6 = Always [about every day]

Grade of Hairloss in the complete study

1+ Minimal (Less than 5 strands pulled out)

2+ Minimum to moderate (5-10 strands pulled out)
3+ Moderate (11-15 strands pulled out)

4+ Severe (More than 16 strands pulled out)

Body pain assessed by Wong-Baker FACES Pain rating Scale
Statistical Analysis:

Classification of the Fatigue in the Study

Tablel
Grade Before administration of After the course of 03 months of
Pleurotus florida grown in Pleurotus florida grown in Amalaki
Amalaki medium Soup medium Soup
Frequency Percentage Nil fatigue was observed in all
Nil 0 0 subjects
Often 22 44
Sometimes 2
Regularly 10
Always 22 44
Total 50 100
Classification of Hair fall in the Study
Table 2
Name Hairloss Before After
Frequency | Percent Frequency | Percent
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Pleurotus florida 1+ 0 0.0 49 98.0
grown in Amalaki 2+ 0 0.0 1 2.0
medium 3+ 45 90.0
4+ 5 10.0
Classification of Muscle pain in the Study
Table 3
Pain Score Before After Z-value (P-
Pleurotus Freq Percent Freq Percent value)
florida
grown in 0 18 36 50 100 5.012**
Amalaki 2.0 6 12 (<0.001)
medium 4.0 15 30
6.0 8 16
8.0 3 6
MeantSD | 2.88 +£2.59 0=x0
Median =+ | 4 (4) 0(0)
(IQR)
** Significant at 0.01 level
Vitamin D Mean Score and Standard Deviation of the
group at different durations:
Vitamin D was assessed by blood investigation -Vitamin D
25(0OH) at Vithayathil Laboratory, Palakkad. The blood was
collected at PHC Malampuzha Palakkad by the Lab
technician and was subjected to the investigation through
cobas e 411 analyzer.
Comparison of vitamin D score of cases between days in
each group was done separately by using Repeated
measures ANOVA followed by Least significant difference
(LSD) test.
Table 4
Day Mean Std Deviation
Day O (Initial Day) 11.33 1.10
Day 30 14.98 1.24
Day 60 24.30 2.02
Day 90 32.09 2.65
Day 121 32.09 2.65
P-value <0.001

** Significant at 0.01 level
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Results of pairwise comparison of vitamin D deficiency
between days in

Pleurotus florida grown in Amalaki medium group

Table 5
Day (1) Day () Mean Std. pval
d a -value
4 Y Difference (I-J) | Error
Day30  [-3:6437 0152 | <0001
Day 60 -12.963" 0.491 <0.001
Day O P
Day 90 -20.755 0.569 <0.001
Day121 |-20.753" 0569  |<0.001
Day60  |-9:3197 0414 |<0.001
Day 30 Dayoo  |-17.1117 0495  |<0.001
Day121 |-17.1107 0.494  |<0.001
Day90  |-7-7927 0.265  |<0.001
Day 60 -
Day121 |-7.791 0.265  |<0.001
Day 90 Day121 |0.002° 0.004  |0031

** significant at 0.01 level; * significant at 0.05 level

Discussion:

Vitamin D is a growing public health concern. Vitamin D
deficiency ranges from 40 to 99 percent prevalence and is
one of the leading causes of ill health in the current
context. Vitamin D deficiency is identified by measuring
Vitamin D 25(OH) in the blood. Compared to osteomalacia
and rickets, the symptoms of Vitamin D deficiency, such as
fatigue, hair loss, fibromyalgia (muscle pain), and
melancholy, are extremely prevalent in daily life. Vitamin
D is essential for sustaining the optimal serum calcium
level in the body. Reduced vitamin D levels result in
decreased serum calcium concentrations. Low calcium
levels cause hair loss, fatigue, and generalised body pain,
among other symptoms.

Mushrooms are a timeless food that the majority of
humans favour. Macrofungi have been consumed as
sustenance since the beginning of time. Including
mushrooms in one's diet on a regular basis contributes to
a healthier lifestyle by supplementing the majority of
essential nutrients. In addition to providing employment,
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mushroom cultivation helps convert agricultural waste
into beneficial products, thereby reducing environmental
pollution. For humankind, mushrooms have expanded not
only as a dietary source, but also as cosmeceuticals,
nutraceuticals, and pharmaceuticals. Since raw
mushrooms have a very limited shelf life, it would be
prudent to investigate dry forms of the same without
sacrificing quality in order to extend their shelf life. If
combined with other plant products, Pleurotus florida
could be an effective treatment for a number of diseases,
including cardiovascular disease, stroke, autoimmune
diseases, diabetes, etc.

When exposed to sunlight after harvesting,
Pleurotus florida, also known as the white oyster
mushroom, possesses a significant concentration of
vitamin D. When used within the shelf-life period and with
the recommended cooking methods, avoiding over-frying
or prolonged exposure to heat, Pleurotus florida
effectively combats vitamin D deficiency. The popularity of
Pleurotus florida has increased because of its nutritional
value, minimal production costs, and ease of cultivation. It
flourishes between 28 and 30 degrees Celsius. Amalaki,
the Indian gooseberry is also well known for its
nutraceutical and pharmaceutical properties. It is a very
rich source of Vitamin C and calcium. When used in
cultivation of white oyster mushroom, probably it would
enhance the therapeutic effect of the same.

Soup belongs to a therapeutic diet that is
increasing its popularity now a days. Soup is a one of the
apt diet in the unwell condition. It is the preparation with
large portion of water and with the ingredients specific to
the disease condition, making it easily available to the
system for its digestion and absorption as the digestive
capacity is impaired in the ill. Disease specific soup is
advised which enhance the effect of treatment. As Soup is
simple to prepare and easily digestible, it can be readily
incorporated into a long-term diet. Soup made of
Pleurotus florida is made with 100gms of drug and is
administered thrice a week for a period of 03 months.

44% of subjects reported 'Always' fatigue, while
02% reported 'Sometimes' fatigue, 44% 'Often’ fatigue,
10% 'Regularly’ fatigue, and 0% 'Nil' fatigue before the trial
began. After the conclusion of the experiment, no
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participant reported fatigue. Before the clinical trial, the
"Wong-Baker FACES Pain rating Scale" revealed that 36%
of subjects had no muscle pain, 12% had grade 2, 30% had
grade 4, 16% had grade 6, and 06% had grade 8 pain. After
the clinical trial, all participants experienced absence of
muscle pain. This may be a result of vitamin D
supplementation, as well as its antioxidant and
immunomodulatory properties and nutritional values,
such as glycoproteins, polysaccharides, flavonoids,
terpenoids, lectins, steroids, etc present in Pleurotus
florida and the effect of amalaki used for the culture of
white oyster mushrooms. Hair fall was observed 1+ in 0%
of the subjects, 2+ in 0%, 3+ in 90% and 4+ in 10% of the
subjects prior to the start of clinical trial. After the clinical
trial, grade 1+ hair loss was observed in 98% of the
subjects, and grade 2+ hair loss was observed in 2%. This
could be the result of the optimum Vitamin D
supplementation which in turn improves the calcium
absorption and in turn reduces the hairfall.

Blood investigation of Vitamin D 25(OH) was
performed before the commencement of the trial, on 30"
day, 60" day, 90" day and 30 days after the completion of
the 03 months. In this study, it has been observed that
there is a significant increase in Vitamin D levels from Day
0 to Day 30, from Day 30 to Day 60 during the period of
study, and after 30 days-after the last dose s
administered, the vitamin D levels were appreciable. The
P value was <0.001 and is significant at 0.01level from Day
0 to Day 30, Day 60, Day 90 & Day 121. After the clinical
trial period on Day 90, the Day 121 showed the P value
0.031 which is significant at 0.05level. The Vitamin D
content of UV-exposed Pleurotus florida grown in amalaki
medium, when administered as readily digestible soup,
would have supplemented the Vitamin D deficiency
significantly.

Conclusion:

Mushrooms, because of their significant contribution to
the treatment of numerous degenerative diseases, have
long been prized and admired. Pleurotus florida can be
grown in different substrates and is easily cultivated. On
exposure to UV radiations, the vitamin D content increases
in Pleurotus florida. Soup is easily digestible and can be
prepared with ease. Supplementing Vitamin D with
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naturally occurring products may help in better outcome

than the chemically generated supplements.

References:

1.

Sharman IM. Vitamin D: Anti-rachitic factor and kidney
hormone. Nutr Food Sci. 1975;75:4-7. Available from
https://www.emerald.com/insight/content/doi/10.1108/e
b058635/full/html

Ross AC, Taylor CL, Yaktine AL, et al.Dietary Reference
Intakes for Vitamin D and Calcium. Washington (DC):
National Academies Press (US); 2011 p 3. Available from
https://www.ncbi.nlm.nih.gov/books/NBK56070.

Holick MF. Vitamin D: A millenium perspective. J Cell
Biochem. National Library of Medicine2003; 88(2): 296-
307. Available from https://pubmed.ncbi.nlm.nih.gov:
PMID: 12520530

Nair Rathish, Maseeh Arun Vitamin D: The “sunshine”
vitamin. National Library of Medicine. 2012; 3(2): 118-126.
Available from https://www.ncbi.nlm.nih.gov/pmc/articles:
PMID: 22629085

Aparna P, Muthathal S, Baridalyne Nongkynrih, and Sanjeev
Kumar Gupta, Vitamin D deficiency in India. National
Library of Medicine. 2018; 7(2): 324-330. Available from
https://www.ncbi.nlm.nih.gov/pmc/articles :

PMID: 30090772

Karin Amrein, Mario Scherkl, Magdalena Hoffmann, Stefan
Neuwersch-Sommeregger, Markus Késtenberger, Adelina
Tmava Berisha, et al.Vitamin D deficiency 2.0: an update on
current dtatus worldwide. Eur J Clinical Nutrition.
2020;74:1498-1513. Available from
https://www.nature.com/articles:
https://doi.org/10.1038/s41430-020-0558-y

9 Vitamin D deficiency symptoms (and 11 high vitamin D
foods) [Internet]. Omaha: Nebraska Medical Center; 2022
July 19 cited on 2023 April 7. Available from
https://www.nebraskamed.com/primary-care

Jean-Louis Bresson, Barbara Burlingame, Tara Dean, Susan
Fairweather-Tait, Marina Heinonen, Karen-Ildico Hirsch-
Ernst et al. Dietary reference values for vitamin D. EFSA
journal. 2016; 14(10). Available from
https://efsa.onlinelibrary.wiley.com/doi/10.2903/j.efsa.20
16.4547

Amrein K, Papinutti A, Mathew E, Vila G, Parekh D. Vitamin
D and critical illness: what endocrinology can learn from
intensive care and viceversa. National Library of
Medicine.2018; 7(12): 304-315. Available from
https://www.ncbi.nlm.nih.gov/pmc/articles: PMID:
30352414

2013


https://www.emerald.com/insight/content/doi/10.1108/eb058635/full/html
https://www.emerald.com/insight/content/doi/10.1108/eb058635/full/html
https://www.ncbi.nlm.nih.gov/books/NBK56070
https://pubmed.ncbi.nlm.nih.gov/12520530
https://www.ncbi.nlm.nih.gov/pmc/articles
https://pubmed.ncbi.nlm.nih.gov/22629085
https://pubmed.ncbi.nlm.nih.gov/?term=Muthathal%20S%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Nongkynrih%20B%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gupta%20SK%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gupta%20SK%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles
https://pubmed.ncbi.nlm.nih.gov/30090772
javascript:;
https://www.nature.com/articles/s41430-020-0558-y#auth-Mario-Scherkl
https://www.nature.com/articles/s41430-020-0558-y#auth-Magdalena-Hoffmann
https://www.nature.com/articles/s41430-020-0558-y#auth-Stefan-Neuwersch_Sommeregger
https://www.nature.com/articles/s41430-020-0558-y#auth-Stefan-Neuwersch_Sommeregger
https://www.nature.com/articles/s41430-020-0558-y#auth-Markus-K_stenberger
https://www.nature.com/articles/s41430-020-0558-y#auth-Adelina-Tmava_Berisha
https://www.nature.com/articles/s41430-020-0558-y#auth-Adelina-Tmava_Berisha
https://www.nature.com/articles
https://doi.org/10.1038/s41430-020-0558-y
https://www.ncbi.nlm.nih.gov/pmc/articles
https://pubmed.ncbi.nlm.nih.gov/30352414

Journal of Namibian Studies, 35 S1 (2023): 2003-2015 ISSN: 2197-5523 (online)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Diana R, Allan A Jane, Fick H Gordon Hanley A David.
Vitamin D insufficiency in a population of healthy western
Canadians. National Library of Medicine. 2002; 166(12):
1517-1524. Available from
https://www.ncbi.nIlm.nih.gov/pmc/articles: PMID:
12074117

Cardwll Glenn, Bornman F Janet, James P Anthony, Black J
Lucinda. A Review of Mushrooms as a Potential Source of
Dietary Vitamin D. National Library of Medicine. 2018;
10(10): 1498. Available from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6213178:
PMID: 30322118

Agarwal Pinky, Shukla Anjali, Mankad Archana, Modi
Nainesh. Cultivation of Oyster Mushroom
(Pleurotusostreatus) using Bio-fertilizers to enhance yield:
A Review. IJAREM. 2020; 6(1): 29-34 Available
fromhttps://www.researchgate.net/publication/33913584
6

Kapahi M, Sachdeva Sarita. Mycoremediation potential of
Pleurotus species for heavy metals: a review. National
Library of Medicine. 2017; 4(1):32 Available from
https://www.ncbi.nlm.nih.gov/pmc/articles: PMID:
28752021

Ramady R H, Addalla N, Fouad Z, Badgar K. Green
Biotechnology of Oyster Mushroom (Pleurotusostreatus L.):
A Sustainable Strategy for Myco-Remediation and Bio-
Fermentation. MDPI: 2022; 14(6): 3667 Available from
https://www.mdpi.com/2071-1050/14/6/3667

National Horticulture Board. Oyster Mushroom. Available
from
https://nhb.gov.in/report_files/oyster_mushroom/oyster%
20mushroom.htm

Lala Shaligram Vaishya, Saligrama Nighantu 7" Part,
Shakavarga.p.1142-43 Available at
http://indianmanuscripts.com/scriptviewer.php

Sharma Priyavrat, Sharma Guruprasad. Kaiyyadeva Nighantu
Aushadhivarga. Chaukhambha Orientalia. 2016p 643.
Bhavamisra. Bhavaprakasha. Prathamabhaga, Shakha Varga.
9th edition. Chaukhambha Sanskrit Bhawan;Varanasi.
1999.p.703

Mandal S, Vishvakarma P. Nanoemulgel: A Smarter Topical
Lipidic Emulsion-based  Nanocarrier. Indian J of
Pharmaceutical Education and Research. 2023;57(3s):s481-
s498.

Mandal S, Jaiswal DV, Shiva K. A review on marketed Carica
papaya leaf extract (CPLE) supplements for the treatment
of dengue fever with thrombocytopenia and its drawback.

2014


https://www.ncbi.nlm.nih.gov/pmc/articles
https://pubmed.ncbi.nlm.nih.gov/12074117
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6213178
https://www.ncbi.nlm.nih.gov/pmc/articles
https://www.mdpi.com/2071-1050/14/6/3667
https://nhb.gov.in/report_files/oyster_mushroom/oyster%20mushroom.htm
https://nhb.gov.in/report_files/oyster_mushroom/oyster%20mushroom.htm
http://indianmanuscripts.com/scriptviewer.php

Journal of Namibian Studies, 35 S1 (2023): 2003-2015 ISSN: 2197-5523 (online)

21.

22.

23.

International Journal of Pharmaceutical Research. 2020
Jul;12(3).

Available from
https://www.med.upenn.edu/cbti/assets/user-
content/documents/Fatigue%20Assessment%20Scale%20(F
AS).pdf

Sakr F, Gadou A, Mohammed R H, Adam | N A. Preparation
and evaluation of a multimodal minoxidil microemulsion
versus minoxidil alone in the treatment of androgenic
alopecia of mixed etiology: a pilot study. Drug Design
Development and Therapy. 2013; 7: 413-423 Available at
https://www.researchgate.net/publication/242653602
Dhurat R, Saraogi P. Hair Evaluation Methods: Merits and
Demerits. Int J Trichology. 2009; 1(2): 108-119 Available from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2938572/

2015


https://www.med.upenn.edu/cbti/assets/user-content/documents/Fatigue%20Assessment%20Scale%20(FAS).pdf
https://www.med.upenn.edu/cbti/assets/user-content/documents/Fatigue%20Assessment%20Scale%20(FAS).pdf
https://www.med.upenn.edu/cbti/assets/user-content/documents/Fatigue%20Assessment%20Scale%20(FAS).pdf
https://www.researchgate.net/publication/242653602
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2938572/

