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ABSTRACT  
Evolvulus alsinoides Linn. (Convolvulaceae) is traditionally used for its hair growth promoting activity in rural community of Indian sub-continent. Studies 
were therefore carried out to evaluate petroleum ether and methanolic extracts of Evolvulus alsinoides for their effect on hair growth in albino rats. The 
extracts were incorporated into oleaginous base and applied topically on shaved denuded skin of albino rats for thirty days. The time required for hair growth 
initiation and completion was significantly (P < 0.01) reduced. Minoxidil 2% solution applied topically served as positive control. The treatment was 
successful in bringing 73% of hair follicles in anagenic phase by application of 5% methanolic extract as comparable to standard. Bioactivity guided 
fractionation was carried out of methanolic extract and was fractionated as aqueous and non-aqueous extract and screened pharmacologically. Water insoluble 
methanolic extract was found to be more potent and reduced the hair growth initiation and completion time significantly (P < 0.01) as comparable to standard. 
It holds the promise of potent alternative for minoxidil. 
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INTRODUCTION 
Alopecia or hair loss is a very common and distressing 
symptom1. Alopecia affects approximately 50% of men over 
40 years of age and may also affect just as many 
women2.Humans have over 2 million hair follicles, which 
collectively may have significant positive and negative 
influence on skin health3.The main problems associated with 
hair are pigmentation problems (Fading), dandruff and falling 
of hair (Shedding)4,5. The search for treatment results into 
few drugs of synthetic origin, but side effects associated with 
them cannot be neglected6. Due to the side effects of 
synthetic drugs, it is worthwhile to explore the drug of plant 
origin to replace the synthetic one. 
Evolvulus alsinoides Linn. (Convolvulaceae) is a perennial 
herb. It grows commonly as a weed in open and grassy places 
throughout India, ascending to 6000 ft., located in Deccan 
plains, Kankan, Gujarat, Sind areas. It is used for variety of 
purposes viz. brain tonic, bitter, pungent, anthelmintic, 
asthma, bronchitis, epilepsy, leucoderma, improves 
complexion, appetite, amnesia, dysentery, depression, 
antiulcer, anticatatonic, gastro protective and 
immunomodulator activity6. However, the present study was 
focused on the scientific investigation of the hair growth 
potential of Evolvulus alsinoides. 
MATERIALS AND METHODS 
Plant material 
The plant material was collected from the Divisional area of 
Bhopal, MP, India in August 2009.  The specimen was 
identified and authenticated by Dr. Zia Ul Hasan, Professor, 
Department of Botany, Safia College of science, Bhopal 
(M.P.), India. Voucher specimen was deposited in 
Department of botany, Safia College of science, Bhopal 
(M.P.), India. 
Preparation of plant extracts 
The plant material was stored in air tight container and 
powdered as per requirement. The dried coarse powder (200 
g) of whole plant material was fed in Soxhlet extractor and 

extracted with petroleum ether (60-80°c) till completely 
exhausted. The extract was freed from the solvent under 
reduced pressure (yield 0.60% w/w). The marc was further 
extracted in Soxhlet extractor with methanol till completely 
exhausted and freed of solvent under reduced pressure (yield 
7.86% w/w). The extracts were subjected to qualitative tests 
for the identification of various phytochemical constituents as 
per standard procedures7, 8, 9. 
Animals 
Healthy Wister strain male albino rats weighing about 120-
150 g were used for the study. The animals were kept in the 
experimental house of the department under standard 
environmental conditions and allowed free access to their 
respective normal laboratory diet and water ad libitum. The 
animals were housed at room temperature (24±2˚c) on a 
normal day-night cycle. The experimental protocol was 
approved by Institutional Animal Ethical Committee as per 
the CPCSEA guidelines, Ministry of Social Justice and 
Empowerment, Government of India.  
Preparation of samples 
The petroleum ether and methanol extracts of Evolvulus 
alsinoides Linn. were incorporated into ointment base in 
concentration of 2% and 5% (w/w), respectively. Ointments 
were prepared by fusion method using o/w base .The extracts 
were then incorporated in the prepared oleaginous base10. 

Toxicity study 
 Toxicity studies of Petroleum ether and methanol extracts of 
Evolvulus alsinoides Linn. were carried out on rats, when 
applied in a concentration of up to 5% did not show any toxic 
side effects or erythema on skin surface. Thus the prepared 
extracts were considered safe for topical administration. 
Treatment Schedule 
 Hairs on dorsal side of the animals were removed by hair 
remover (Anne French). Then the Denuded skin was wiped 
off with surgical spirit. Prepared ointments (2% and 5%) and 
0.5 ml of standard minoxidil solution were applied to the 
denuded area of albino rats once a day for 30 
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days10,11.Animals were divided into 6 groups: Group I was 
treated with ointment base only; served as control, Group II, 
III, IV and V were treated with 2% petroleum ether extract, 
5% petroleum ether extract, 2% methanol extract and 5% 
methanol extract in ointment base respectively, whereas 
Group VI served as positive control with application of 2% 
alcoholic solution of minoxidil (Mintop®). 
Experimental Procedure for hair growth Evaluation 
Qualitative analysis of hair growth 
 Qualitative Analysis of hair growth was evaluated by visual 
observation of two parameters: hair growth initiation time i.e. 
minimum time to initiate perceptible hair growth and hair 
growth completion time i.e. minimum time taken to cover the 
denuded skin region with new hair completely. Hair growth 
initiation and completion time was recorded for each group of 
animals and compared with positive control Mintop® 
(standard 2% ethanol solution of minoxidil) and control 
(treated with ointment base only)10, 11. 
Quantitative analysis of hair growth 
 The method described by Uno12 was followed for the 
quantitative evaluation of drug extract. One rat from each 
group was euthanicated after 10th, 20th and 30th days of 
treatment, skin biopsies were taken from the shaved area, and 
specimen preserved in 10% formalin buffer13, 14. The 
specimens were sent to Nichlani pathology lab, Bhopal for 
histopathology. The number of hair follicles per mm area of 
skin and ratio of hair follicles in different cyclic phases i.e. 
anagen (active growth phase) and telogen (resting phase) 
were determined using microscope and ocular micrometer. 
Hair folliculogram was prepared by observing growth cycle 
of 100 hairs and length of hair follicle.  
Bioactivity guided fractionation and its treatment 
 On the basis of results obtained the more pharmacologically 
active extract between methanolic and petroleum Ether 
extracts of the Evolvulus alsinoides Linn., was fractionated 
into water soluble and water insoluble 
extract.BothFractionated extracts were incorporated into 
ointment base and were applied in the dose of 20 mg/kg, 50 
mg/kg and 100 mg/kg respectively. Animals were divided 
into eight groups comprised of six rats of each group. Group 
I, II and III were treated with water soluble methanolic 
extract 20 mg/kg, 50 mg/kg and 100 mg/kg respectively, 
whereas Group IV, V and VI was treated with water insoluble 
methanolic extract 20 mg/kg, 50 mg/kg and 100 mg/kg 
respectively. These respective treated groups were compared 
with control group of no treatment and standard group of 2% 
minoxidil treatment. Both qualitative and quantitative studies 
were carried out. 
Statistical analysis 
 Datas were expressed as Mean ± SEM. Statistical 
significance of data was determined by one way ANOVA 
comparing all test groups Vs. control group followed by 
Dunnet’s test using graph pad Instat 3. A value of P<0.01 
was considered statistically significant. 
RESULTS 
Phytochemical analysis 
Qualitative chemical tests performed on all extracts showed 
that petroleum ether extract contains fixed oils, fats, saponins, 
flavonoids and carbohydrates where as methanolic extract 
contains alkaloids, carbohydrates, flavonoids, phenolic 
compounds, saponins and sterols. Phytochemical analysis of 
fractionated methanolic extract revealed that water soluble 
methanolic extract contains alkaloids, carbohydrates, sterols, 

flavonoids and saponins where as water insoluble methanolic 
extract contains alkaloids, carbohydrates, sterols, flavonoids, 
saponins and phenolic compounds. 
Qualitative analysis of hair growth 
The times taken for complete hair growth on shaved area at 
the end of the course in all the groups were 
observed.Completion of hair growth was observed on 23rd 
day in control group, on 23rd day and 19th day with treatment 
of 2% and 5% petroleum ether extract, on 15th day and 13th 
day with treatment of 2% and 5% methanolic extract of 
Evolvulus alsinoides respectively and 18th day with minoxidil 
treatment as standard group. The 5% petroleum ether extract, 
2% and 5% methanolic extract of Evolvulus alsinoides 
showed a  significant hair growth activity (P <0.01) as 
compared to control group in both initiation and completion 
time as shown in Table I. 
Thus the results suggest that the methanolic extract is useful 
in reducing the time taken for hair growth initiation and 
completion as comparable with standard drug minoxidil. The 
two fractioned extracts of methanolic extracts were further 
studied for qualitative study of hair growth as shown in Fig-
3.  
Qualitative analysis of hair growth using methanolic 
extract fractions 
Water soluble methanolic extract at the dose of 20 mg/kg 
initiated the hair growth on 7th day, 50 mg/kg initiated on 7th 
day and 100 mg/kg dose initiated the hair growth on 6th day 
of application. This extract completed hair growth on 14th day 
with 100mg/kg, 15th day with 50 mg/kg and 17th day with 20 
mg/kg respectively.  
Water insoluble methanolic extract at the dose of 20 mg/kg 
initiated the hair growth on 5th day, 50 mg/kg initiated on 4th 
day and 100 mg/kg dose was found to be most significant 
which initiated the hair growth on 3rd day of application, 
which was even less than the methanolic extract treated 
groups which initiated growth on 4th day. Water insoluble 
methanolic extract completed hair growth on 9th day with 
100mg/kg, 11th day with 50 mg/kg and 12th day with 20 
mg/kg, which were less than minoxidil treatment which 
completed hair growth on 18th day and less than methanolic 
extract which completed hair growth on 13th day.  
Both water soluble methanolic extract and water insoluble 
methanolic extract showed significant completion and 
initiation of hair growth i. e. P < 0.01 as compared to control. 
The results suggest that both extracts were successful in 
reducing the time taken for hair growth initiation and 
completion and among these fractionated extracts, water 
insoluble methanolic extract at the dose of 100 mg/kg was 
most potent as shown in Table-2 and fig -3. 
Quantitative analysis of hair growth 
A considerable difference in cyclic phases of hair growth was 
observed in groups treated with minoxidil, methanolic extract 
and its water insoluble fraction. Cyclic phases of hair growth 
were markedly effected by the standard drug minoxidil and 
methanolic extract of Evolvulus alsinoides. After 30 days 
treatment the anagenic population in control group was 49.4 
± 0.5%, whereas with 2% methanolic extract treatment 
anagenic population was found to be 71.0 ± 0.31 and with 5% 
methanolic extract treatment anagenic population was 73.0 ± 
0.31% respectively. Thus both showed significant i.e. P < 
0.01 as compared to control. Petroleum ether extract treated 
groups showed the anagenic population of 52.6 ± 0.60 and 
56.8 ± 0.74 in concentration of 2% and 5% respectively and 
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were significant as compared to control but was not as much 
significant as methanolic and standard group. With standard 
drug minoxidil the anagenic population was 70.2 ± 0.67 as 
shown in Table-3. 
Quantitative analysis of hair growth using methanolic 
extract fractions 
After 30 days of treatment with water soluble methanolic 
extract the percentage population in anagenic phase was 
found to be 59.8 ± 0.37% with 20 mg/kg, 62.6 ± 0.42% with 
50 mg/kg and 65.5 ± 0.39% with 100 mg/kg dose 
respectively and all dose groups were significant i.e. P < 0.01 
as compared to control which is having anagenic population 
of 49.4 ± 0.5% but were less as compared to standard drug 
minoxidil and methanolic extract.  
Water insoluble methanolic extract showed the anagenic 
population of 68.0 ± 0.25% with 20 mg/kg, 73.5 ± 0.86% 
with 50 mg/kg and 78.1 ± 0.66% with 100mg/kg dose 
respectively. Thus 50 mg/kg and 100 mg/kg dose were 
comparable to standard and 100 mg/kg dose was more 
significant as compared to methanolic extract as shown in 
Table 4. 
Length of hair follicles 
The treatment with 2% and 5% methanolic extract of 
Evolvulus alsinoides Linn. has a remarkable effect on length 
of hair follicles after treatment of 30 days. In control group 
only 29.6 ± 0.88% follicles had a length more than 0.5 mm, 
where as in 2% methanolic extract treated groups 41.2 ± 
0.35% follicles showed average length of more than 0.5 mm 
and 5% methanolic extract treatment possess 45.0 ± 1.2% 
follicles and was Significant i.e. P <0.01 as compared with 
control group. 5% pet ether extract is also comparable with 
control group but was less than methanolic extract treated 
groups as shown in Table-5, discussed in Figure 1 about  the 
length of follicles.      
Length of hair follicles using methanolic extract fractions 
Both fractions of methanolic extract have a remarkable effect 
on length of hair follicles. In control group 29.6 ± 0.88% 
follicles have average length more than 0.5 mm. Water 
soluble methanolic extract at the dose of 50 mg/kg and 100 
mg/kg showed percentage population of 39.2 ± 1.2 and 48.2 
± 0.9 average lengths above 0.5 mm respectively and was 
Significant i.e. P <0.01 as compared with control group, 
whereas water insoluble methanolic extract at the dose of 20 
mg/kg showed 51.6 ± 1.8% follicles, 50 mg/kg showed 52.4 
± 1.2% follicles and 100 mg/kg showed 53.9 ± 0.85% 
follicles with average length of more than 0.5 mm as shown 
in Fig 2 and are significant i.e.  P < 0.01 as compared with 
control group as shown in Table 6. 
DISCUSSION  
Methanolic extract of Evolvulus alsinoidesLinn. on topical 
application reduced the time required for hair growth 
initiation and completion and was superior to standard (2% 
minoxidil solution). The quality of hair in the methanolic 
extract treated group was coarse and rough whereas the 
minoxidil treated group resulted in soft and silky hairs. 
Further the water insoluble fractions of methanolic extract at 
dose of 100 mg/kg showed more improved activity and 
reduced the initiation time to day 3 which was even less than 
the methanolic extract treated groups. The quality of hairs 
was coarse and rough. Water insoluble methanolic extract 
was best in inducing hair growth initiation. 
Methanolic extract and its fractions treatment caused 
premature switching of hair follicles from resting telogenic 

phase to active anagenic phase better than other extracts and 
minoxidil. It also retained the anagenic hair follicles in 
treated group animals. The remarkable increase in length of 
hair follicles also supports the hair growth promoting effects 
of the plant material. 
Androgenetic alopecia is a dihydrotestosterone mediated 
process, characterized by continuous miniaturization of 
androgen reactive hair follicles and accompanied by 
perifollicular fibrosis of follicular units in histological 
examination15, 2. Retention of late anagenic follicles as well 
as increase in follicular length and prevention of 
miniaturization may therefore be attributed due to 5 alpha 
reductase inhibitory activity. It is expected that several fatty 
acids, e.g. palmitic, oleic, linoleic, linolenic and arachidonic 
acids, and a mixture of these acids show a significant anti-
androgenic effect owing to their testosterone 5 alpha-
reductase inhibitory activity16, 17.Flavonoids and triterpenoids 
possess hair growth promoting activity by strengthening the 
capillary wall of the smaller blood vessels supplying hair 
follicles, improve blood circulation to nourish the hair 
follicles and thereby promoting hair growth18, 19. Flavonoids 
have great role by stimulating telogen to anagen phase, a 
process involved in hair growth, and also cause expressions 
of some growth factors, such as insulin-like growth factor-1, 
vascular endothelial growth factors, keratinocyte growth 
factors and hapatocyte growth factors, all of which has 
stimulatory effects on hair growth20, 21, 22. Minerals and 
certain amino acids may be the cause for the significant hair 
growth activity which is not only shows remarkable activity 
but also devoid of potential side effects as compared to 
synthetic drugs23. 
Methanolic extract and its water insoluble fraction of green 
tea showed the presence of phenolic compounds. EGCG 
(epigallocatechin-3-gallate), a major constituent of 
polyphenols of green tea was reported to be useful in the 
treatment of androgenetic alopecia by selectively inhibiting 5 
alpha reductase activity24. It could be considered that the 
phenols present in the extract are responsible for hair growth 
promoting activity.  
CONCLUSION 
The preliminary screening justifies positive hair growth 
activity of Evolvulus alsinoides. Further pharmacological and 
biochemical investigations are needed to elucidate the 
mechanism of action and active constituents which are 
responsible for hair growth. 
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Table-1: Effect of Evolvulus alsinoides Linn. extracts on qualitative analysis of hair growth 

Sl. No. Treatment Hair growth (days) 

Initiation time Completion time 

1 Control 12 ± 1.00 23 ± 1.3 

2 Standard (2%  solution of minoxidil) 5 ± 0.57** 18 ± 0.54 ** 

3 Petroleum ether extract (2% ointment) 12± 0.68 23 ± 1.51 

4 Petroleum ether extract  (5% ointment) 8 ± 0.42** 19 ± 0.89** 

5 Methanolic extract  (2% ointment) 5 ± 0.33** 15 ± 0.83** 

6 Methanolic extract  (5% ointment) 4 ± 0.54** 13 ± 0.83** 

Values are Mean ± SEM, n=6; ** P <0.01, when compared to control. 
 

Table-2: Effect of Evolvulus alsinoides Linn. methanolic extract fractions on qualitative analysis of hair growth 
Sl. No. Treatment Hair growth (days) 

Initiation time Completion time 
1 Control 12 ± 1 23 ± 1.3 
2 Standard (2%  solution of minoxidil) 5 ± 0.57** 18 ± 0.54 ** 

3 W.S.M.(20 mg/kg) 7 ± 0.88** 17 ± 0.57** 

4 W.S.M.( 50 mg/kg) 7 ± 0.33** 15 ± 0.33** 

5 W.S.M.( 100 mg/kg) 6 ± 0.24** 14 ± 1.2** 

6 W.I.M.(20 mg/kg) 5 ± 0.66** 12 ± 1.45** 

7 W.I.M.(50 mg/kg) 4 ± 0.57** 11 ± 0.66** 

8 W.I.M.(100 mg/kg) 3 ± 0.66** 9   ± 0.33** 
Values are expressed as Mean ± SEM, n=6; ** P <0.01, when compared to control (ANOVA followed by Dunnett´s test),  

W.S.M.-Water Soluble Methanolic extract, W.I.M. – Water Insoluble Methanolic extract. 
 

Table -3: Percentage of Hair follicles after 30 days 
 

All extracts were applied topically. Values are expressed as % of Mean ± SEM, *P < 0.05, ** P <0.01 are significance Vs control  
(ANOVA followed by Dunnett´s test) 

 
 
 
 
 
 
 

Sl. No. Treatment Telogen Anagen T/A ratio 
1 Control 50.0 ± 0.31 49.4 ± 0.5 1.01 
2 Standard (Minoxidil) 28.8 ± 0.37 70.2 ± 0.67** 0.41 
3 2% petroleum ether extract 42.2 ± 0.84 52.6 ± 0.60 0.80 
4 5% petroleum ether extract 38.8 ± 0.24 56.8 ± 0.74* 0.68 
5 2% Methanolic extract 29.1 ± 0.86 71.0 ± 0.31** 0.40 
6 5% Methanolic extract 26.8 ± 0.58 73.0 ± 0.31** 0.36 



Bhaiji Amrita et al. IRJP 2012, 3 (5) 

Page 318 

Table- 4: Percentage of Hair follicles of methanolic extract fractions after 30 days 
S.No. Treatment Telogen Anagen T/A ratio 

1 Control 50.0 ± 0.31 49.4 ± 0.5 1.01 
2 Standard (Minoxidil) 28.8 ± 0.37 70.2 ± 0.67** 0.41 
3 W.S.M.(20 mg/kg) 39.0 ± 0.6 59.8 ± 0.37** 0.65 
4 W.S.M. (50 mg/kg) 35.8 ± 0.9 62.6 ± 0.42** 0.57 
5 W.S.M. (100 mg/kg) 33.4 ± 0.95 65.5 ± 0.39** 0.50 
6 W.I.M. ( 20 mg/kg) 31.6 ± 0.49 68.0 ± 0.25** 0.46 
7 W.I.M. (50 mg/kg) 25.5 ± 0.33 73.5 ± 0.86** 0.34 
8 W.I.M. (100 mg/kg) 21.6 ± 1.3 78.1 ± 0.66** 0.27 

All extracts were applied topically. T/A- Telogenic/Anagenic ratio after 10, 20 and 30 days of treatment. Values are expressed as % of Mean ± SEM,  
*P < 0.05, ** P <0.01 are significance vs control (ANOVA followed by Dunnett´s test). 

 
Table- 5: Percentage of Hair follicles having length more than 0.5 mm 

S.No. Treatment % of Hair follicles 
1 Control 29.6 ± 0.88 
2 Standard (Minoxidil) 47.0 ± 1.05** 

3 2% petroleum ether extract 30.2 ± 0.62 
4 5% petroleum ether extract 35.1 ± 1.06** 

5 2% methanolic extract 41.2 ± 0.35** 

6 5% methanolic extract 45.0 ± 1.2** 

All extracts were applied topically. Values are expressed as % of Mean ± SEM, *P < 0.05, ** P <0.01 are significance vs control  
(ANOVA followed by Dunnett´s test). 

 
Table- 6: Percentage of Hair follicles of methanolic extract fraction having length more than 0.5 mm 

S.No. Treatment % of Hair follicles 
1 Control 29.6 ± 0.88 
2 Standard (Minoxidil) 47.0 ± 1.05** 

3 W.S.M.(20 mg/kg) 32.0 ± 0.66 
4 W.S.M. (50 mg/kg) 39.2 ± 1.2** 

5 W.S.M. (100 mg/kg) 48.2 ± 0.9** 

6 W.I.M. ( 20 mg/kg) 51.6 ± 1.8** 

7 W.I.M. (50 mg/kg) 52.4 ± 1.2** 

8 W.I.M. (100 mg/kg) 53.9 ± 0.85** 

All extracts were applied topically. Values are expressed as % of Mean ± SEM, *P < 0.05, ** P <0.01 are significance vs control  
(ANOVA followed by Dunnett´s test). 
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Figure-1: Quantitative effect of extracts of Evolvulus alsinoides on hair growth after 30 days treatment (number of follicles up to 1 mm length) 
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Fig-2: Quantitative effect of fractions of methanolic extract of Evolvulus alsinoides on hair growth after 30 days treatment (number of follicles up to 1mm 

length). WS- water soluble methanolic extract, WI- water insoluble methanolic extract. 
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(a)                                                (b)                                                 (c) 

      
(d)                                                (e)        (f) 

Fig-3: Photographs for the rats of different group. Hair growth in male albino rats after 30 days  (a) control group, (b) 2% Minoxidil treated animals, (c) 5% 
methanolic extract treated animals, (d) 5% petroleum ether extract treated animals, (e) water soluble methanolic extract treated group (100mg/kg),  

(f) water insoluble methanolic extract treated group (100mg/kg) 
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