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Abstract
Background: Androgenic alopecia (AGA) is commonly known as male patterned baldness. A high level of dihydrotestosterone

(DHT) plays a significant role in AGA development. Inhibition of the enzyme steroid 5-alpha reductase (S5AR), responsible for

converting testosterone into DHT, has been shown to delay the progression of AGA. Teak (Tectona grandis L.f) leaf extract exhib-
ited a potent S5AR inhibitory activity. To prove the effectiveness and safety of teak leaf extract as a hair growth promotor, a

double-blind, randomized placebo-controlled trial was conducted.

Methods: Eighty-one AGA subjects were randomly assigned to receive either a hair tonic containing 1% teak leaf extract (HT-

teak), 5%minoxidil (positive control), or a placebo administered twice daily, for 24 weeks. Efficacy was assessed through target

area hair count (TAHC), anagen-to-telogen ratio (A/T), hair shedding every 4 weeks, and patients’ subjective assessments of hair

regrowth were assessed at the end of the experiment. Data was analyzed using repeated measure ANOVA.

Results: Both the HT-teak and minoxidil groups exhibited a significant increase in TAHC and A/T, along with a decrease in hair

shedding compared to baseline values. Conversely, the placebo group showed no observable signs of hair regrowth.

Furthermore, the HT-teak group reported the highest satisfaction scores, and there were no indications of skin irritation or sys-

temic effects on sexual dysfunction and palpitation after 24 weeks of HT-teak application.

Conclusion: Teak leaf extract, as incorporated in HT-teak, demonstrates potential as an alternative mild hair growth promoter

for individuals with AGA, offering both efficacy and safety.

1 Center of Excellence for Natural Health Product Innovation, Department of Pharmaceutical Chemistry and Pharmacognosy, Faculty of Pharmaceutical Sciences,

Naresuan University, Phitsanulok, Thailand
2 Department of Pharmaceutical Technology, Faculty of Pharmaceutical Sciences and Center of Excellence for Innovation in Chemistry, Naresuan University,

Phitsanulok, Thailand
3 Cosmetics and Natural Products Research Center, Faculty of Pharmaceutical Sciences, Naresuan University, Phitsanulok, Thailand
4 Department of Thai Traditional Medicine, Sirindhorn College of Public Health, Phitsanulok, Thailand
5 Department of Chemistry, Faculty of Sciences, Naresuan University, Phitsanulok, Thailand
6 Department of Mathematics, Faculty of Sciences, Naresuan University, Phitsanulok, Thailand
7 Université de Franche-Comté, EFS, INSERM, UMR RIGHT, F-25000, Besançon, France

Corresponding Authors:
Neti Waranuch, PhD, Department of Pharmaceutical Technology, Faculty of Pharmaceutical Sciences Naresuan University, Phitsanulok 65000, Thailand.

Email: netiw@nu.ac.th

Kornkanok Ingkaninan, PhD, Department of Pharmaceutical Chemistry and Pharmacognosy, Faculty of Pharmaceutical Sciences Naresuan University, Phitsanulok

65000, Thailand.

Email: k_ingkaninan@yahoo.com

Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 License

(https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and distribution of the work without further permission

provided the original work is attributed as specified on the SAGE and Open Access page (https://us.sagepub.com/en-us/nam/open-access-at-sage).

Original Research Article

Journal of Evidence-Based Integrative Medicine

Volume: 29: 1-9

© The Author(s) 2024

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/2515690X241291141

journals.sagepub.com/home/cam

https://orcid.org/0000-0002-5116-1395
https://orcid.org/0000-0002-4415-8489
mailto:netiw@nu.ac.th
mailto:k_ingkaninan@yahoo.com
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/nam/open-access-at-sage
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/2515690X241291141
https://journals.sagepub.com/home/cam


Trial registration: This study was retrospectively registered on International Standard Randomised Controlled Trial Number

(ISRCTN.com); ISRCTN24541842 (registered on January 8, 2024).

Keywords
androgenic alopecia, hair growth, tectona grandis l.f, teak, 5-alpha reductase inhibitor, clinical trial

Received March 4, 2024. Received revised August 26, 2024. Accepted for publication September 26, 2024.

Introduction
Androgenic alopecia (AGA) commonly known as male pat-
terned baldness, is characterized by hair thinning mainly at
the vertex and temporal areas of the scalp. The pathogenesis
of AGA is still debated, but the excessive level of dihydrotes-
tosterone (DHT), is considered one significant cause for
AGA. DHT is a more potent androgen that exhibits an affinity
for binding with androgen receptors (ARs) and is converted
from testosterone by the enzyme 5-alpha reductase (S5AR).1

When binding to the androgen receptors, this promotes the min-
iaturization of hair follicles by disturbing the normal hair cycle
which is classified into 3 phases: anagen (growth phase),
catagen (regression phase), and telogen (resting phase).2 The
AGA pathogenesis hypothesis involves the increasing level of
pro-inflammatory cascade, including reactive oxygen species,
COX-2 signalling, IL-1, and TNF-α.3 Therefore, the S5AR
inhibitor, finasteride, which is orally administered, as well as
the topical vasodilator, minoxidil, are the first-line drugs for
AGA treatment approved by the United States Food and
Drug Administration (FDA). Both finasteride and minoxidil
have shown positive results in hair regrowth application.4

However, long-term oral use of finasteride may lead to systemic
adverse effects on the male reproductive system5 and skin irri-
tation has also been reported after applying minoxidil.6

Therefore, alternative hair growth promotors, which might be
safer, have gained attention in recent research.7,8

Tectona grandis L.f, commonly known as teak, is a promi-
nent timber species endemic to Southeast Asia. Teak wood is
highly valued, but the leaves have no economic value.
However, teak leaves have demonstrated various biological
properties, such as wound healing,9 as an antidiabetic,10,11

and as a treatment for anti-hemolytic anemia.12 Traditionally,
teak seeds have been used as a hair tonic in India. Jaybhaye,
D. et al13 found that petroleum-ether extract of teak seeds
could stimulate hair growth in albino mice. Recently, various
parts of teak had been evaluated for S5AR inhibitory activity
and the results revealed that teak leaves have the highest activity
against S5AR, alongside other biological activities relevant to
hair regrowth, including anti-testosterone effects on Human
Follicle Dermal Papilla Cells (HFDPCs) and the inhibition of
interleukin-1β (IL-1β) secretion.14 Furthermore, the diterpenes,
namely (+)-Eperua-8,13-dien-15-oic acid (cpd.1), and
(+)-Eperua-7,13-dien-15-oic acid (cpd.2), were isolated from

teak leaf extract and exhibited S5AR inhibitory activity with
IC50 values of 14.19± 2.87 µM, and 14.65± 0.31 µM.15

To underscore the potential of teak leaf extract as an alterna-
tive topical hair growth promotor, the effectiveness and safety
of a hair tonic containing 1% teak leaf extract (HT-teak) were
evaluated compared to 5% minoxidil and a placebo, through
a randomized double-blind controlled trial.

Materials and Methods
Study Design
This study was a double-blind, randomized placebo-controlled trial in
90 AGA subjects (Clinical registration; ISRCTN24541842). The eval-
uation process was performed every 4 weeks for 24 weeks at the
Cosmetics and Natural Products Research Center (CosNat),
Naresuan University. The protocol was approved by Naresuan
University Institutional Review Board (NU-IRB), IRB number
P10123/64. The subjects were randomly divided equally to receive
1% teak leaf extract (HT-teak), 5% minoxidil (positive control), or
placebo. Randomization was processed through the function of
Microsoft Excel. The subjects had to apply 3–5 drops (0.5 ml) of the
received product twice a day (morning and night) at the scalp vertex
and the temporal scalp. Each subject was assigned a Unicode
blinded to the subjects and investigators when enrolled, and all subjects
received the same shampoo formula for washing their hair at least once
a day. At the end of study period user satisfaction questionnaires were
completed by the subjects, and interviews conducted by the assigned
dermatologist were held to ascertain the occurrences of systemic side
effects, such as the male sexual dysfunctions and palpitations. The
study evaluation protocol is concisely outlined in Figure 1.

Subjects
The sample size was calculated based on the previous research study.16

Employing a significance level of 0.05 and a test power of 80%, the
accepted sample size was set at 25 subjects per group, resulting in a
total of 75 subjects. To account for potential attrition, with an antici-
pated 20% loss of follow-up, the total sample size was adjusted to
90 subjects. Inclusion criteria were (1) men with AGA described by
Hamilton-Norwood type II to V, (2) aged between 20–60 years old.
The subjects were excluded if they (1) had scalp lesions; (2) were sen-
sitive to any hair growth promotors or minoxidil; (3) used other hair-
regrowth products 3 months and/or minoxidil 6 months before enroll-
ing in this project; (4) took systemic steroids for more than 14 days
within the 2 months before baseline evaluation; (5) had a medical
history of radiation on the scalp; (6) had chronic diseases such as
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kidney disease, heart disease, or uncontrolled blood pressure. All sub-
jects were enrolled by the assigned dermatologist. The subjects who
had an allergy to the products used were withdrawn. The subjects
were not allowed to use other hair growth products and were required
to apply at least 80% of the provided products. This was a requirement
that was checked every 4 weeks. The subjects were mandated to sign a
consent form before participating in the study.

Test Preparation
Raw Materials and Extraction. Teak leaves were harvested from
Nakhon Nayok Province, Thailand. The plant material was authenti-
cated by Assistant Prof. Dr Pranee Nangngam from the Faculty of
Science at Naresuan University. A voucher specimen (number
05721) was kept at the Department of Biology, Faculty of Science,
Naresuan University, Phitsanulok, Thailand. The appropriate permis-
sions for the collection and use of plant material were followed by
the Plant Varieties Protection Act B.E. two thousand and five
hundred and forty-two (1999) of Thailand. Teak leaves were dried,
ground to powder and were extracted through cold ethanol maceration.
The power-solvent ratio was 1:8 and the maceration time was 60 min.
The teak leaf extract contained 20% w/w of cpd.1% and 9% cpd.2 ana-
lysed using validated high-performance liquid chromatography
(HPLC) condition (Supplementary data).15

HT-Teak Preparation and Other Interventions. The component of
HT-teak was predominantly water, presenting itself as a liquid solu-
tion. The formulation contained 1% of the teak leaf extract as an
active ingredient.

The interventions were prepared in three variations, (1) an HT-teak
(2) 5% minoxidil, and (3) a placebo, which was a base of the HT-teak.
These hair tonics were packaged in identical packaging with
different codes.

Stability Study
Triplicate samples of HT-teak were kept at accelerating condition (50°
C) for 4 weeks. The remains of the cpd.1 and cpd.2 were evaluated by
HPLC.15 The shelf life was calculated using the Q10 method.17,18

Skin Irritation Assessment
Skin irritation assessment was adapted from the patch test,17 modified
to involve applying the products to the target area for 7 days. The
severity of irritation was classified using a skin irritation score.17,18

The assessment was conducted by dermatologist. Subjects who expe-
rienced skin irritation such as dryness, redness, rash, and other
common indicators of irritation due to the received hair tonic were
excluded.

Efficacy Evaluation
Target Area Hair Count (TAHC) and Anagen-to-Telogen Ratio (A/
T). The permanent ink dot was marked at the center of the 1 cm2

target area on the scalp to evaluate Novellus hair/cm2 using macro-
photograph trichoscopy Leviacam®. Assessments were conducted at
baseline and subsequently every 4 weeks for 24 weeks. Trichoscopy
software generated data for TAHC, anagen hair, and telogen hair,
which counted and categorized hair types based on their length and
thickness in the microphotographs of the target scalp area. This data
was normalized into means of percentage change of TAHC and A/T
ratio which were investigated and compared between baseline and at
weeks 4, 8, 12, 16, 20, and 24.

Hair Shedding (Combing Test). Subjects gently combed their hair
from vertex to temporal regions on both the left and right sides of
the scalp, using the same type of comb. Hair shedding was counted
by an investigator who was blinded to the product assignments. The
mean of difference change in hair shedding was compared across base-
line and weeks 4, 8, 12, 16, 20, and 24.

Adverse Events. Dermatological lesions, including redness, rash, itch,
and dryness on the scalp were examined every 4 weeks until the end of
the study using the same skin irritation score mentioned above.
Systemic adverse events related to the male reproductive system and
palpitations were also evaluated through interviews. These evaluations
were conducted by the assigned dermatologist.

Satisfaction Score Evaluation. At the end of the study (week 24), sub-
jects completed user satisfaction questionnaires independently. The ques-
tionnaires utilized a 7-point scale: −3 indicating significantly worse, −2
moderately worse, −1 minimally worse, 0 no change,+ 1 minimally
improved,+ 2 moderately improved, and +3 significantly improved.
The mean scores were calculated and compared between the groups.

Figure 1. Flow diagram illustrating the subject enrollment and study

evaluation protocol.
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Statistical Analysis
The percentage changes of TAHC, A/T ratio, and different changes of
hair shedding were expressed as mean± standard errors (SEs), while
the hair growth satisfaction scores were calculated as mean± standard
deviation (SD). Data analysis was performed using IBM SPSS statis-
tics for Windows, version 26. The results were compared across differ-
ent time points with baseline and between groups using repeat measure
ANOVA, estimated mean effects, and the confidence interval adjust-
ments via Bonferroni correction. Significant differences were classified
at a 95% confidence interval (p-value < 0.05)

Results
Subject Population
Of the 90 male subjects originally enrolled, 9 dropped out for
personal reasons unrelated to the treatment. Data analysis was
compiled from the remaining 81 subjects who successfully
completed the study. The age range of the subjects was
20–57 years old, with respective group means of 41.74,
43.85, and 40.22 years old. The baseline scores for the
TAHC in the three groups did not exhibit significant differences
(p-value > 0.05) (Table 1).

Target Area Hair Count (TAHC)
A significant difference in the percentage change of TAHC
between the placebo and treatment groups (minoxidil and
HT-teak) was observed after 12 weeks of application.
Additionally, a significant increase in the percentage change
of TAHC in the HT-teak group was identified at 12 weeks
when compared with baseline (p-value= 0.023). Minoxidil
also showed a significant difference compared to the placebo
group at week 24. Although the percentage change in TAHC
consistently demonstrated an increasing trend from baseline
throughout the study following the application of HT-teak,
the increases in TAHC were not statistically significant at
weeks 16, 20, and 24. Likewise, minoxidil also exhibited a
similar trend of increasing TAHC from baseline, with a signifi-
cant increase observed at week 24 (p-value= 0.010). In con-
trast, the placebo group did not display statistically significant
differences in TAHC at any of the assessment points throughout
the study period (Table 2).

Anagen to Telogen Ratio (A/T Ratio)
The percentage change in the A/T ratio showed a significant dif-
ference between HT-teak and placebo at week 24, while the per-
centage change in the A/T ratio in the minoxidil group was
significantly higher than shown in the placebo group, at week
20, and 24. Furthermore, the percentage change in the A/T ratio
of HT-teak application exhibited a significant increase from base-
line at week 24 week (p-value= 0.002), while the application of
minoxidil showed a significant increase in the A/T ratio at week
20 (p-value= 0.026).

Notably, the application of both hair growth promoters, minox-
idil and HT-teak, resulted in a 27% and 39% increase in the A/T
ratio at week 24, respectively, whereas subjects who applied the
placebo showed no increase in the A/T ratio. This finding suggests
that HT-teak and minoxidil can prolong the anagen hair phase and
shorten the telogen hair phase (Table 3). Additionally, Figure 2
showed an example TrichoScans of a volunteer who applied
HT-teak which indicated an increase in TAHC and anagen hair,
while telogen hair decreased. Furthermore, the observed increase
in terminal hair and reduction in vellus hair from 4:1 to 5:1 in
terminal to vellus ratio resulting from the elevated A/T ratio.

Table 1. Subject Demographics Data at Baseline.

Demographics

Treatment groups

5% minoxidil HT-teak Placebo

N 27 27 27

Age (years)

Range 24–57 20–56 22–57
Mean 41.74 43.85 40.22

SD 8.64 8.27 9.09

Hamilton-Norwood

Type II 10 (37.04%) 9 (33.33%) 7 (25.93%)

Type III 8 (29.63%) 12 (44.44%) 11 (40.74%)

Type IV 7 (25.93%) 3 (11.11%) 4 (14.81%)

Type V 2 (7.41%) 3 (11.11%) 5 (18.52%)

Target area hair

counts (TAHC)

Mean (SE) 126.60 (4.93) 124.74 (4.38) 120.73 (5.34)

Table 2. The Percentage Change of Target Area Hair Count (TAHC).

Evaluation time

% TAHC (mean± SE) Pairwise Comparisons (p-value)

Minoxidil HT-teak Placebo Minoxidil versus Placebo HT-teak versus Placebo

Baseline 100.00± 0.00 100.00± 0.00 100.00± 0.00 - -

Week 4 102.61± 1.81 102.95± 1.52 98.23± 2.59 0.404 0.324

Week 8 106.11± 2.22 105.44± 2.47 100.93± 1.54 0.272 0.420

Week 12 105.93± 1.83 106.45± 2.32* 96.82± 1.39 0.003 0.002

Week 16 103.69± 2.77 105.18± 2.14 99.08± 1.82 0.473 0.190

Week 20 102.40± 2.31 104.55± 1.83 97.01± 3.03 0.382 0.103

Week 24 107.36± 2.25* 105.04± 2.13 99.57± 1.54 0.023 0.177

*; significant difference compared with baseline at p-value < 0.05.
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This suggests that prolonged anagen phase is associated with the
production of thick pigmented terminal hairs, whereas a shortened
anagen phase may result in the production of fine short less pig-
mented vellus hairs. The trichoScans of minoxidil and placebo
were also included in the supplementary data.

Hair Shedding (Combing Test)
The results shown in Table 4 indicate a significantly different
change in hair shedding between the HT-teak and the placebo
at week 4, and 16. When comparing the difference change in
hair shedding to baseline, HT-teak application showed a signif-
icant decrease within 4 weeks. Additionally, both the minoxidil
and HT-teak treatment groups exhibited a decreasing trend after
application, in contrast with subjects who applied the placebo.
Furthermore, a substantial number of subjects reported a
decrease in hair shedding, with percentages of 40.74%, and
48.15% among those who used minoxidil and HT-teak,

respectively, whereas only 18.50% of the subjects who used
placebo reported a decrease in hair shedding (Table 4).

The Hair-Regrowth Satisfaction
From the subject’s hair-regrowth satisfaction assessment
(Table 5), all groups (5% minoxidil, HT-teak and placebo)
showed either no change (3.70% for minoxidil and 22.22% for
placebo) or some improvement (96.30% for minoxidil, 100%
for HT-teak and 77.78% for placebo). The highest mean score
for overall hair changes was 2.04± 0.71 which was for the
HT-teak group, followed by minoxidil (1.82± 0.72) and
placebo (1.43± 1.44). Moreover, the assessment from the
HT-teak group indicated a significant difference compared to
the placebo group at p= 0.037. Furthermore, the visual examina-
tion of vertex area photographs for each group, comparing base-
line and week 24 (Figure 3), provided additional support for the
observed satisfaction with hair regrowth scores.

Skin Irritation and Adverse Effects
No skin irritation was reported among the subjects who applied
any of the three hair tonic formulae after 7 days of application,
and there was no report of skin irritation after application of
HT-teak and placebo for 24 weeks. However, two subjects
from the minoxidil group reported minimal dryness and itchi-
ness which did not significantly impact their daily life, and
they were able to continue using the assigned products until
the end of the study. No sign of any effect on male reproductive
and cardiovascular system was observed in any of the groups.

Stability
The stability of cpd.1 and cpd.2 in teak leaf extract had been
previously evaluated under the conditions of 50–80°C for
6 months. The shelf life of the extract was determined to be
1.48 years.17 Additionally, the stability of these markers in
HT-teak formulation was confirmed, with results consistent
with those obtained from the extract. HT-teak exhibited stabil-
ity under conditions of 50°C for 4 weeks, suggesting a shelf life
of at least 1 year when stored at 25°C according to the Q10

method of self-life estimation.19,20

Table 3. The Percentage Change of A/T Ratio.

Evaluation time

% A/T ratio (mean± SE) Pairwise comparisons (p-value)

Minoxidil HT-teak Placebo Minoxidil versus Placebo HT-teak versus Placebo

Baseline 100.00± 0.00 100.00± 0.00 100.00± 0.00 - -

Week 4 114.30± 9.70 121.55± 9.84 97.70± 11.81 0.800 0.336

Week 8 131.67± 11.66 129.60± 9.16 100.37± 13.76 0.186 0.242

Week 12 132.65± 10.80 133.15± 9.76 103.44± 13.46 0.225 0.211

Week 16 132.18± 10.14 127.31± 11.44 95.36± 10.48 0.052 0.114

Week 20 135.89± 11.51* 127.16± 7.51 95.80± 12.40 0.029 0.124

Week 24 127.34± 8.57 139.22± 10.23* 91.00± 9.71 0.026 0.002

*; significant difference compared with baseline at p-value < 0.05.

Figure 2. Example trichoScan images taken from the target area of

the scalp (20-fold magnification), comparing baseline and week 24

from the HT-teak group. The hair types are characterized by

trichoscopy software. The upper images show hair characterized by

length: green indicates anagen hair, and red indicates telogen hair. The

lower images show hair characterized by thickness: blue indicates

terminal hair, and yellow indicates vellus hair.
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Discussion
There are several treatment options for AGA, including oral and
topical administration of drugs such as finasteride, dutasteride,
and minoxidil. Other methods include low-level laser therapy

(LLLT), platelet rich plasma (PRP), the use of stem cells,
microneedling, and a hair transplant, which are also viable
options for treating AGA.21,22 However, natural ingredients
are increasingly being utilized for the treatment of AGA due
to growing evidence supporting their effectiveness, safety,
accessibility, and cost-effectiveness. Topical formulations con-
taining natural extracts have been evaluated for their effective-
ness and safety in human subjects such as saw palmetto
(Serenoa repens (W.Bartram) Small),23 rosemary oil,24 procya-
nidin from apple juice,25 Curcuma aeruginosa,16 and Trifolium
pratense.26 The results have demonstrated promising outcomes
for their influence on hair growth. Among these, S. repens,
C. aeruginosa, and T. pratense exhibited the mechanism to
stimulate hair growth through the inhibition of the S5AR
enzyme.16,23,26 Additionally, teak leaf extract has emerged as
a prospective active ingredient for promoting hair growth, pri-
marily due to its ability to inhibit the S5AR enzyme and it
also exhibits other activities relevant to AGA risk.14,15

Our assessment of HT-teak’s effectiveness in promoting hair
regrowth yielded promising results comparable to the perfor-
mance of minoxidil. While the subjects in the placebo group
exhibited progressive hair loss, we found a positive relationship
between the percentage change in TAHC and the A/T ratio in the
HT-teak group. This relationship can be explained by the mech-
anism through which the decreased level of DHT binding to the
ARs in dermal papilla cells, results in an elongation of the
anagen phase and a shortening of the telogen phase. This, in
turn, helps prevent the miniaturization of hair follicles, resulting
in a decrease in the production of telogen hair, which is charac-
terized by thinness and reduced pigmentation.27 Consequently,
the increased proportion of A/T is assumed to result in an
increased TAHC. The observed phenomenon must reasonably
be attributed to the natural progression of AGA, which aligns
with previous research findings and the trend of a decrease in
the A/T ratio within the placebo group.26,28 This finding is sup-
ported by the fact that there was no statistically significant differ-
ence in hair loss in the placebo group.

While the reduction in hair shedding was evident at week 4
of HT-teak application, after that hair shedding unexpectedly
increased. When considering this unexpected outcome, the

Table 4. Difference Changes from Baseline of Hair Shedding.

Evaluation time

Difference change of hair shed (mean± SE) Pairwise comparisons (p-value)

Minoxidil HT-teak Placebo Minoxidil versus Placebo HT-teak versus Placebo

Baseline 0.00± 0.00 0.00± 0.00 00.00± 0.00

Week 4 −2.48± 1.81 −5.15± 1.81* 0.48± 0.94 0.563 0.041

Week 8 −1.48± 1.68 −3.78± 1.73 1.00± 0.74 0.697 0.069

Week 12 −1.22± 1.40 −2.19± 1.95 1.59± 0.82 0.534 0.216

Week 16 1.00± 2.28 −3.26± 1.79 4.67± 1.16 0.462 0.008

Week 20 −1.00± 1.74 −1.67± 2.15 0.22± 0.51 1.000 1.000

Week 24 −0.96± 1.96 −0.59± 2.44 2.63± 0.79 0.531 0.676

% subjects who decrease

hair shedding (week24)

40.74% (n= 11) 48.15% (n= 13) 18.5% (n= 5) - -

*; Significant Difference Compared with Baseline at p-Value < 0.05.

Table 5. The Subject’s Hair-Regrowth Satisfaction Assessment.

Assessment of overall

changes 5% minoxidil HT-teak Placebo

−3= significantly worse 0 0 0

−2=moderately worse 0 0 0

−1=minimally worse 0 0 0

0= no change 1 (3.70%) 0 6 (22.22%)

+1=minimally improved 7 (25.93%) 6 (22.22%) 9 (33.33%)

+2=moderately

improved

15 (55.56%) 14 (51.85%) 5 (18.52%)

+3= significantly

improved

4 (14.81%) 7 (25.93%) 7 (25.93%)

Mean± SD 1.82± 0.74ab 2.04± 0.71a 1.43± 1.44b

a−b: significant difference between groups at p-value < 0.05.

Figure 3. The representative vertex area photographs of subjects

who applied minoxidil, HT-teak, or placebo, at day0 (baseline) and

week24. Two additional representative vertex area photographs from

each treatment group were provided in the supplementary data.

6 Journal of Evidence-Based Integrative Medicine



method of evaluation likely used attributed to the result. The
assessment of the A/T ratio was confined to a specific target
area whereas the physical quantification of hair shedding
encompassed the entirety of the scalp. Nonetheless, hair shed-
ding exhibited a consistent and favourable trend within the
treatment groups (minoxidil and HT-teak), in contrast to the
hair shedding trend shown for the placebo group.

Although these improvements were not statistically signifi-
cant at every evaluation point, it is important to note the consis-
tent positive trend observed in the HT-teak and minoxidil
groups, in contrast to the placebo group in all assessments
(THAC, A/T ratio, hair shedding). These critical marker
trends of hair growth suggested the HT-teak as a hair growth
promoter. The absence of continuous statistical significance
may be attributed to several factors such as hormones, nutrition,
stress, and environmental factors.29,30 Moreover, the HT-teak
can avoid systemic effects associated with long-term oral
S5AR inhibitor use and cause less skin irritation. Recent tech-
niques such as LLLT, PRP, stem cell therapy, and micronee-
dling are also promising alternatives for AGA treatment. For
instance, treatments with human follicle stem cells (HFSCs)31

and PRP injections32 have shown increases in hair count and
density by over 20% from baseline evaluations. These alterna-
tives may be particularly appealing to individuals seeking
non-pharmaceutical options or who have not responded well
to traditional treatments. However, these techniques can be
expensive and may have limited accessibility. Additionally,
HT-teak can be further developed for more effective results
by combining it with other treatments such as PRP, minoxidil,
LLLT, and microneedling, leveraging the different targeted
mechanisms of each treatment.16,22

In summary, this HT-teak formulation successfully demon-
strated its ability to enhance TAHC and A/T ratio, while
concurrently reducing hair shedding. The mechanism underpin-
ning the effectiveness of HT-teak appears to be multifaceted,
encompassing anti-S5AR activity, anti-testosterone properties,
and the inhibition of IL-1β.14 These findings revealed evidence
supporting teak leaf extract as an innovative and alternative
source for the development of hair growth promoters intended
for the remediation of AGA.

Study Limitations
The limitations of this study include a small sample size, a short
duration of treatment, and the inclusion of a wide age range of
subjects, which could introduce the influence of age differences
on treatment outcomes.33 Additionally, information regarding
genetic history and the duration of AGA progression was not
recorded. Another limitation, which could not have been fore-
seen, was the impact of the occurrence of COVID-19 infection
(29.63% of subjects were infected during enrollment in the
experiment), which may have contributed to an increased
number of hair fall cases. While this was an unexpected variable
in our study, the effect of COVID-19 or other infectious viral
diseases on hair loss may be of interest in further studies.
This has been previously noted in.34,35

Conclusion
The study’s findings indicate that Tectona grandis L.f (Teak)
leaf extract is a potential mild hair growth promoter, with pos-
itive effects on TAHC, A/T ratio, and hair shedding. The results
also indicated that the highest of hair-regrowth satisfaction
score was presented in HT-teak group. Furthermore, the
absence of adverse effects reinforces its safety profile. These
findings underscore the effectiveness and safety of HT-teak as
a hair growth treatment, making teak leaf extract as an alterna-
tive botanical ingredient for hair growth-promoting products.
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