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ABSTRACT

This study was carried out to determine the effectiveness of Sjamaicensis
leaves extract as hair growth promoter on Sprague Dawley rats. The rats
were divided into three groups; control group, positive control group and
test group which received no treatment, 2% minoxidil, and Sjamaicensis
leaves extract respectively. All of thetreatmentswere donein 30 days. The
length of the hair was measured every five days. Primary irritation test
shows that there was no erythema or edema on the rats after being applied
with 10% concentration of extract. Hair length with the most significant
valuewason ratstreated with 2% minoxidil (14.58+0.02 mm) towards day
30, followed by 2% extract (14.23+0.05 mm), and control group (11.07+0.14
mm). Histology was done every ten daysto determine the anagen to telogen
ratio hair phases. Anagen phase on day 30 reached 96% of ratstreated with
2% minoxidil, followed by 84% with 2% extract, and control group, 83%. In
conclusion, Sjamaicensisisan effective hair growth promoter ashair length
treated with Sjamaicensis |eaves extract showed significant difference (p
value=0.05). This may be due to the presence of palmitic acid that has
antiandrogenetic alopecia property. © 2014 Trade Sciencelnc. - INDIA
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INTRODUCTION

Patterned hair loss, isunwelcome event that may
cause anxiety and concern™™. This problem occursup
to 50 % of people throughout their lifetime?. Even
though hair disordersarenot lifethreatening, it’s pro-
foundimpact on socid interactionsand on patients’ psy-
chologicd welbeingisnolonger undeniable. According
tol, American Hair Lossassociation reported that hair
loss has been emotionally disturbing and distressing
bes desmaking theaffected person vulnerableinterms
of physicaly and mentdly.

Thinning of thescadp hairinmiddleaged aswell as
the ol der women had becomeaphenomenon nowadays.

Severa researcheshave suggested that hair losscondi-
tionsare caused by hormona imbaanceor stress, and
nutrition intake. In addition, other possiblecauseof hair
lossisthelong-term useof hair dyes, indirectly termed
as ‘colourants’. Interference with the hair function may
causediminished rateof growthand renewd, leadstoa
lesser number of hairs per unit ared®. Recent studies
demonstratethat even taking medicinesmay cause hair
loss. However, it may a so occur in responseto anum-
ber of triggersincluding fever, hemorrhage, severeill-
ness, stress, and childbirth®, Themost commonhair loss
(dlopecia) iscaused by abnorma har falliclecydingand
changesinthehair follidestructureitsdf.

Oneof the productsthat can befound inthe mar-
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ket to help preventing baldnessisminoxidil. Minoxidil
act as potassium channel opener and proved to be ef-
fectivein 54% of all thetreated subjects”. However,
the use of minoxidil hasmany sideeffects. A study re-
vedled that taking either oral or topical minoxidil can
lead to hypertrichosiS®. Another study reports that
mothersusing topica minoxidil had afetus bornwith
aplasiaof thelower body part (caudal regression syn-
drome)!¥. Hence, thereisaneed to devel op plant based
medicinesasan aternative sourcefor promoting hair
growth. Sachytarpheta jamaicensis or also known
asBastard vervainand Braziliantea, isbelieved to have
hair growth properties. It is belong to the family of
Verbenaceae. Thisplant isan annua weedy herbaceous
plant, and reproduced from the seeds™?. Inthis study,
ethanolic extract of Sachytarpheta jamaicensiswas
used todetermineits potentid ashair growth promoter.

EXPERIMENTAL

Extraction of Sachytarphetajamaicensisleaves

Anamount of 600 g shade-dried ground plant ma-
terid of S jamaicensiswasextracted with 6 L of etha-
nol solventsfor 48 hoursat 60 °C-75 °C. Theleaves
extract wasfiltered by using Whatmann No. 1 filter
paper and then separated by using arotary evaporator
at 40 °C. A sticky semi-solid material was obtained
and kept at 4 °C prior to use.

Animals

Hedlthy male Sprague Dawley rats, weighing 120-
150 g, wereused for the study. Theanimalswere kept
at the experimental cabin under standard environmen-
tal conditionsand wereallowed for freeaccessnorma
diet and water ad libitum. Theanima swerehousedin
cages at room temperature of 25+ 3 °C onanormal
day-night cycle™.

Primary sKkinirritation test and invivohair growth
activity

Onerat was selected at random and 4 cm? of the
hair from the dorsal areaof the Sprague-Dawley rat
wasshaved until completeremova of hair wasobtained.
Theareawascleaned using acohol swab. Thedorsa
areawas applied with 1 ml of 2 % of the extract and
signsof toxicity were determined based on standards
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for skinirritation by*?. The dosewasincreased to 10
%tofind signsof toxicity. Another rat tested with 2 %
minoxidil served asthepostivecontrol.

Invivo hair growth activity included 18 rats. 4 cm?
of hair fromthedorsal areaof therat was shaved and
was cleaned by using acohol swab. Theratsweredi-
videdintothree groups, control group, positive control
group and test group which recelved no treatment, 2%
minoxidil, and S. jama ceng sleavesextract repectively.
All of the groups had been given the same concentra-
tion of treatment. The concentration was determined
based on primary skinirritation test. Thetreatment was
continued for 30 daysbased on™.

Hair length deter mination

The hairshad been plucked from the shaved area
of each rat from each group. This was done on the
10", 15%, 20™, 25, and 30" day of treatment by using
sterileforceps. Theaveragelengthin millimeter of the
hair had been calculated.

Histological sudiesand deter mination of per cent-
age of anagen and telogen phases

On 10", 20", and 30" day of the treatment, one
rat from each group undergoneeuthanication. Theskin
biopsies weretaken from the shaved area. The histo-
logical study wascarried out. Anagen and telogen were
calculated per 4cm? area. Data was then been tabu-
lated asin Figure 2.

Identification of S. jamaicensisleavesextract

GC-M S analysiswasperformed using anAgilent-
5973 network system. A mass spectrometer with an
ion trap detector infull scan mode under e ectronim-
pactionization (70 €V) wasused. Thechromatographic
column used for theanalysiswasan HP-5 capillary col-
umn (30m x 0.32 mm i.d., film thickness 0of 0.25 um).
Helium was used as acarrier gas at aiow rate of 1
mL/min. Theinjectionswere performed in splitless
modeat 230 °C. Withthecolumnheldinitialy at 60°C
for2min, 1 uL of essential oil solution in hexane (HPLC
grade) wasinjected and analyzed, and then thetem-
peraturewasincreased to 240 °C witha3 'C/min heat-
ingramp

Satistical analysis
Datawereexpressed asmean+ S.E.M. The vari-

A Tudéan Journal



NPAIJ, 10(1) 2014

M.H.Wan Rozianoor et al. 19

anceof thedatawas statistically evaluated by ANOVA
via SPSS software 18" edition. Value of p<0.05was
consdered gatisticaly sgnificant.

RESULTS& DISCUSSION

Skinirritation study analysis

Rat dorsal portion was applied with the S.
jamaicensisleaves extract to observefor any appear-
anceof toxicity. Theskin wasanayzed after 24 and 48
hoursinterval. Theextract concentration wasincreased
from 2 % to 10 %. Observation on both group of rats
treated with extract and minoxidil showed noindication
for appearance of erythema and edema. Even when
the doses of S. jamaicensis |eaves extract were in-
creased up to 10 % concentration, therat’s skin was
gtill tolerableto the concentration given.

Analysisof hair growth rate

For post-natal adults, thehair growthsaretheoreti-
caly occurringa two processes. follicular neogenesisand
tel ogen to anagen transition of the pre-existing hair fol-
licleunitg®d. Theanagen phase’s duration will determine
thelength of thehair and dsowill depend onthe continu-
ousproliferationand differentiation of matrix cdlsat the
follicle base asreported by, Based on Figure 1, the
hair length onday 5and 10 gaveasignificant difference
on rats applied topically with2 % S jamaicensis ex-
tract. Therewasd so sgnificant increment showninday
15, 20, 25, and 30 by 2 % minoxidil. S jamaicensis
with 2% concentration extract showed S gnificant differ-
ence, p=0.05 when compared to control group.
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Figurel: Graph of hair length (mm/day) againgt day
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Histological evaluation and the percentage of
anagen and telogen phases

Inorder to produce new hair, theexisting hair fol-
licles need to undergo cycles of growth (anagen), re-
gression (catagen) and rest (telogen). Histologically,
anagen phases are characterized aslong and straight
follicles, withthefolliclesangled for thehair coat tolie
flat along the body surface™. Besidesthat, the hair
bulbisrigid and present deepin the subcutislayer!.

Figure 2 explains on anagen percentage obtained
from the histological studiesasdepictedin Figure 3.
The histological study wasdoneevery 10 days based
on“, Since catagen phaselastsonly 3-4 daysin mice
therefore the catagen phasesis excluded from being
counted in the histology dide asa so being done by!9l.
Figure 3 shows anagen phase percentageisincreasing
from day 10to 30 whilethetel ogen phaseisdecreas-
ing which was vice ver sa with anagen phase‘®. Even
though the hair length (Figure 1) showed to havesig-
nificant increment, but the percentage of anagen phase
of hair follicle(Figure 2) for group treated with 2% ex-
tract of S jamaicensismarked dlight differencetothe
control group. Thismight beduetothetimelimitation
of thematrix cdllsof thefolliclebaseto have continuous
proliferation and differentiation hencereducing thenum-
ber of anageninthecells.
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Figure2: Graph of anagen per centage (%) after 10, 20, and
30daysof treatment

Figure 3 showsthe histologica phases of anagen
andtelogenin control group, positivecontrol group and
treated group. For thesefigure, anagen phasewasiden-
tified by the presence of inner and outer root sheath.
Anagen hair consists of surrounding connectivetissue
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and threegroupsof cdll layerswhich arethehair shaft,
inner root sheath (IRS), and outer root sheath (ORS).
Thehair shaft hasthemulticellular cortex encasedina
cuticular layer of flattened cdlls, with themedullal ayer
being placed centrally in the cortex[*". Tel ogen phase
was characterized by wrinkling of inner and outer root
sheath aswell asdermal papillabeen released out as
shownin Figure 3(c), 3(e) and 3(f). Thehair bulb was
shrunken and |located in the dermisabove the subcutis
layer™, In day 30 asdepictedin Figure 3(g), 3(h) and

3(i), most of the hair phaseswerein anagen phase as
being predicted in the study asfurther supported by!#,

I dentification of S. jamaicensisleavescompound

The compositionsof S jamaicensisleavescom-
pound was determined by GC-M Sand summarized as
INTABLE 1 below. PAmitic acid or chemicaly known
as n-hexadecanoic acid contains antiandrogenetic
alopeciaproperty™ which isneeded to prevent bald-
ness.

¥

Figure 3: Day 10 (a) Anagen phaseof control group (b) Anagen phaseof rat applied with 2% minoxidil (c) Telogen phase of
rat applied with 2% extract; Day 20 (d) Anagen phase of control group (€) Telogen phaseof rat applied with 2% minoxidil (f)
Telogen phaseof rat applied with 2% extract; Day 30 (g) Anagen phaseof control group (h) Anagen phaseof rat applied with
2% minoxidil (i) Anagen phaseof rat applied with 2% extract; A=anagen, T=telogen.

TABLE 1: Compoundspresent in S.jamaicensisleavesethanolic extract from GC-M Sanalysis

No Retentiontime Area Library/ 1D Quality Common name

1 11.985 5.93 Cyclopenta[c] pyran-4-carboxylic acid, 7 methyl-, methyl ester 94 Genipin
n-Hexadecanoic 96 Palmitic acid

2 17.386 1125 Tridecanoic acid 91 Tridecanoic acid

3 18.800 13.18 Phytol 93 Phytol
9,12,15-Octadecatrienoic acid, methyl ester, (z,z,2)- o1 Alphadlinolenic acid

4 19.097 1568 Cisciscis7,10,13-Hexadecatriena ol Albmalinolenic scid
9,12,15-Octadecatrien-1-0l (2,2,2)- P

to the presence of palmitic acid acted as
CONCLUSION antiandrogenetic a opeciaproperty.
Therewass gnificant differenceinthehair length ACKNOWLEDGEMENTS

between 2% extract of S jamaicensis and control
group. Asaconclusion, S jamaicens sethanolicleaves
extract gave promising result to becomean dternative
plant based hair growth promoter most probably due
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