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rat model. It can be affirmed that 5% ointment of hydrolcholic leaves
extract of Hibiscus rosa-sinensis, Calotropis gigantea and Polyherbal
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hair follicle by premature induction of hair follicle regression (catagen)
and up-regulated keratinocyte apoptosis. Against the stress not any herbal preparation were
formulated, but these results indicate that Hibiscus rosa-sinensis, Calotropis gigantea and
their polyherbal formulation promoting hair growth activity. Further study will be carrying
out to find out chemical active constituents of these plants which promoted hair growth.
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INTRODUCTION

Hair loss during extreme periods of stress, it is more likely that the hair loss will first be
noticed after the stressful period has pasted. This is due to the effects of stress on the hair
growth pattern. When an individual experiences intense stress chemicals in the body will
transmit signals to the hair follicles, which causes them to enter a resting phase. During this
phase there is no new hair growth. During the next few months hair will be shed normally but
new growth will not occur to take its place. This uneven pattern can cause hair to appear
thinner and eventually result in hair loss. In this model exposure to sonic stress inhibits the
growth of a hair shaft producing (anagen) hair follicle by premature induction of hair follicle
regression (catagen) and up-regulated keratinocyte apoptosis.!”! Substantial efforts have been
expended and consequently, multiple crude drugs like the fruits of Embelica officinalis,
leaves of Bacopa monnieri, leaves of Murraya koeniigi, seeds of Trigonella foenugraecuml®,
Glycyrrhiza glabra®, green tea®, Ginkgo biloba leaf®™, Lawsonia alba’®, Rosmarinus
officinalis!”, grape seeds!®, Cuscuta reflexa roxb!®, have been developed, to manage the hair
loss, but no effective treatments for stress induced alopecia are available at present. This work
was done with an attempt to collect some experimental evidences, use of herbs, Hibiscus
rosa-sinensis and Calotropis gigantea and their polyherbal formulation that having the

potential of preventing hair loss in such cases of stress-induced alopecia.

2. MATERIALS AND METHODS

2.1. Plant material

Leaves of Hibiscus rosa-sinensis Linn. and Calotropis gigantea Linn. were collected in the
month of September-October from the campus of Barkatullah University Bhopal. Plants were
identified and authenticated in the Department of Pharmacy, Barkatullah University, Bhopal
(M.P.). Voucher specimen no. BUPH- 4024/A for Calotropis gigantea Linn. and voucher

specimen no. BUPH- 4024/B for Hibiscus rosa-sinensis Linn. was deposited.

Approximately 200g of powdered crude drugs were separately extracted with hydro-alcoholic
solvent (H. rosa-sinensis Linn. 50:50, C. gigantea Linn. 70:30) by double maceration
process. Phytochemical tests reveals the presence of carbohydrate, alkaloid, flavonoid,
steroids, protein, tannin, amino acids in H. rosa-sinensis whereas the hydro-alcoholic extract
C. gigantea tested positive for carbohydrate, alkaloid, flavonoid, steroids, protein, tannin,

amino-acids and tannins,!%*!
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2.2. Formulation

Formulation were prepared by fusion method, test one containing H.rosa-sinensis leaf extract
(5% wiw), test two containing C.gigantea leaf extract (5% wi/w) and test third containing
polyherbal (H.rosa-sinensis C.gigantea ratio 1:1) total 5% w/w in hydrophilic USP base.[*”

2.3. Animals

Albino rats, weighing 120-150, carried out as per the guidelines of Institutional Animal
Ethical Committee (IAEC), Bhopal, MP, India and used for hair growth studies, based on the
OECD Guideline No. 423 of CPCSEA. The rats were placed in cages and kept in standard
environmental conditions, fed with standard and diet ad libitum and allowed free access to

drinking water.

3. HAIR GROWTH ACTIVITY

(STRESS-INDUCED ALOPECIA ALBINO RAT MODEL)

All albino rats were depilated with the help of wax (2.5cm? area) and rest for 14 days for
anagen induction. After 14 days of depilation, stress was produced for three days i.e. 72 hr.
with the help of rodent repilatore (300 htz) with every 15 second interval. After produced
stress all albino rats were divided into 4 group and administered different drug extract
through in group 1, received ointment base, group 2 received 5%w/w ointment
(hydroalcoholic extract of H. rosa-sinensis), group 3 received 5%w/w Ointment
(hydroalcoholic extract of C.gigantea) and group 4 received total 5%w/w Ointment
(hydroalcoholic extract of Polyherbal) for next 7 days, once daily. On 25" day of depilation
blood were collected from retro-orbital plexus for biochemical parameter, skin was collected

(from depilate area) for histological parameter, and hair for physical parameter.™%!

3.1. Hair length determination

Hair was plucked randomly from the depilated area from each group on 25" day of the
treatment with the help of clipper and measured the hair length of each rat with the help
vernier caliper and the mean of hair length was calculated.™™

3.2. Hair density

A hole of 1 ¢.m.? was made on card board. Then the card board set on the desired depilated
area (where hair fall patches observed) on the back of rat after 45 days of depilation. The hair
was trimed of desired depilated area and the hair was cut with the seizure. The hair was count

manually.[*®)
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3.3. Total Protein estimation

The total protein content of tissue homogenate measured by Lowery’s method(121). 0.5 ml of
tissue homogenate was mixed with 0.5 ml of 10% TCA and centrifused for 10 min. The
precipitate obtained was dissolved in 1.0 ml of 0.1 N NaOH. From this 0.1 ml used for the

protein estimation.!*®

3.4. Total leucocytes Count (White Blood Cells)

The blood was taken directly from the tail of rat. 20l of blood was diluted in 0.4 ml of the
diluting fluid in a test tube. The cover slip was put on the counting chamber and then a small
quantity of the diluted blood was put between the cover slip and ruled the platform of the
counting chamber. The solution was allowed to settle for two minutes and then the counting
was done under the microscope. The WBC count was made in large (1 mm) corner squares of
neubauer chamber. The numbers of cells in the 4 corner groups of 16 squares are counted.
The dilution was done 1 to 20 then the total number of cells were counted in millions per

mm? of blood.[*"8!

3.5. Histology

Skin biopsies were taken from the depilated area and fixed in 10% formalin buffer. Tissues
were embedded in paraffin wax and sectioned into uniform thickness of 10 um and were
stained with haematoxylin and eosin. From the sections, the number of hair follicles per
millimeter of the skin and the percentage ratio of different cyclic phases, like anagen and
telogen, of hair follicles were determined using the microscope fitted with an ocular

micrometer.[*4%°]

4. RESULTS

Phytochemical tests reveals the presence of carbohydrate, alkaloid, flavonoid, steroids,
protein, tannin, amino acids in H. rosa-sinensis®® whereas the hydro-alcoholic extract C.
Gigantea® tested positive for carbohydrate, alkaloid, flavonoid, steroids, protein, tannin,
amino-acids and tannins. In stress-induced alopecia albino rat model hair growth was
observed from depilated area, the physical parameter like hair length and density of group 11
having best result as compare to control and all groups, shown in table 1. Biochemical
parameter like Total Protein estimation and testosterone, in comparison to control, group Il
having best result. shown in table 2 and in histological parameter the percentage ratio of
different cyclic phases, like anagen and telogen, of hair follicles of group Il having best result
as compare to control and all groups, shown in table 3.
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Table 2. Effect of different formulation on Hair Length and Hair density of albino rats

in stress induced alopecia model.

. Hair Length Hair Density
Groups | Drug Formulation mm (meanzs.d.) | Per cm? (means.d.)
Group 1 | Vehicle Ointment Base 4.32+0.12 1954+21.9
i i 0 * *
Group 2 Hydroalc_oholl_c Extract of | Ointment (5% 5 97+0.13 2058+19.23
H.rosa-sinensis w/w)
- - 5
Group 3 Hyc_lroalcohollc Extract of | Ointment (5% 5 460+09 1972+19 23
C.gigantea w/w)
Polyherbal hydroalcoholic | Ointment (5% * *
Group 4 Extract of (H.r.s+C.g.) wiw) 5.820+0.06 2020+22.36

Group-1: Control, Group-2: H.rosa-sinensis, Group-3: C.gigantea, Group-4: Polyherbal

*Significance (P value < 0.01) as campared of control group to to all 3 test group.

Table 2. Effect of different formulation on Total serum protein and Total leucocytes

Count of albino rats in stress induced alopecia model.

Total serum W.B.C.
Groups | Drug Formulation protein (g/dl) | Count/mm?®)
(meanzs.d.) (meanzs.d.)
Group 1 | Vehicle Ointment Base | 4.932+0.13 | 17640+296.64
. - S -
Group 2 Hydroalc_oholl_c Extract of Ointment (5% 5 35+0.10 12930+258.84
H.rosa-sinensis wi/w)
i I 0,
Group 3 Hyo_lroalcohollc Extract of Ointment (5% 5.04+0.10 12900+223.60
C.gigantea wi/w)
Polyherbal hydroalcoholic Ointment (5% *
Group 4 Extract of (H.r.s+C.q.) wiw) 5.25+0.04 12360+288.09

Group-1: Control, Group-2: H.rosa-sinensis, Group-3: C.gigantea, Group-4: Polyherbal

*Significance (P value < 0.01) as campared of control group to to all 3 test group.

Table 3. Effect of different formulation on Number of hair follicles in different stages of

albino rats in stress induced model.

. Hair Follicle Population %
S.No Drug Formulation Anagen | Catagen Telogen
Group-1 | Vehicle Ointment Base 50.6 2 47.4
i i 0,
Group-2 Hydroalc‘:oholl_c Extract of Ointment (5% 54 14 446
H.rosa-sinensis w/w)
i i 0,
Group-3 Hyd_roalcohollc Extract of Ointment (5% 52 14 16.6
C.gigantea w/w)
i Polyherbal hydroalcoholic | Ointment (5%
Group-4 Extract of (H.r.s+C.g.) w/w) 532 12 456

Group-1: Control, Group-2: H.rosa-sinensis, Group-3: C.gigantea, Group-4: Polyherbal.
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Histology Photographs (Stress-induced alopecia model)

LA " | o

-

Photograph 3. C.gigantea. Photograph 4. Polyherbal.

5. DISCUSSION AND CONCLUSION

In the present hair growth study, the various parameters like hair length, hair density, total
serum protein, testosterone and histology, were performed in stress induced alopecia albino
rat model. To conclude it can be affirmed that hydrolcholic extract of H. rosa-sinensis, C.
gigantea and Polyherbal formulation of H. rosa-sinensis (Hr) + C. gigantea (Cg) showed
reflective results.

The hydrolcholic extract of H. rosa-sinensis (Hr) show significant hair growth as compare to
single drug extract of C. gigantea (Cg) and Polyherbal formulation of H.rosa-sinensis (Hr) +
C. gigantea (Cq). Further study will be carrying out to find out chemical active constituents
of these plants which promoted hair growth. Presence of active constituents like flavonoids,
tannins, may be responsible for hair growth activity.
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