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Abstract

Background: This study evaluates a herbal shampoo containing Gharaghorot, vinegar, and Ajwain for managing head
lice, particularly in resource-limited settings.

Methods: The herbal shampoo formulation constituted 100% final solution, composed of: 28.85% Gharaghorot extract
(prepared from sour yogurt juice), 67.31% apple cider vinegar, 2.88% Ajwain (Trachyspermum ammi) essential oil, and
0.96% xanthan gum (a biocompatible thickening agent). Cell toxicity and sterility were assessed using the 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay and fluid thioglycollate and soybean casein digest
media, respectively. Irritation and sensitization tests were conducted on rabbits and guinea pigs, respectively. A ran-
domized controlled trial with 114 patients compared the herbal shampoo to standard Permethrin treatment (Permethrin
shampoo 1%). Participants applied the shampoo daily for one hour over seven days, with efficacy evaluated by counting
live lice and nits before treatment, three days in, and seven days post-treatment.

Results: The herbal shampoo exhibited no significant cytotoxicity at concentrations of 10% or lower. The shampoo did
not cause sensitization, edema, or erythema. Microbial contamination analysis showed no detectable levels of aerobic or
anaerobic bacteria or fungal spores. In the human study, the intervention group showed a 0% prevalence of live lice by
the seventh day, compared to 50% in the permethrin group (P= 0.021), and a significant reduction in lice eggs to 42%
versus 100% in the permethrin group (P= 0.025).

Conclusion: The herbal shampoo demonstrated safety, microbiological purity, and notable efficacy in reducing live
head lice and partial effectiveness against nits (42% egg viability post-treatment).
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Introduction

Pediculosis, a prevalent health concern char- can reach alarming levels (2, 3). The socio-eco-
acterized by the infestation of head louse (Pe- nomic implications of pediculosis are pro-
diculus humanus capitis), remains a significant found, affecting individuals across various
public health challenge worldwide (1). Head demographics, but with a notable impact in
louse is an obligate ectoparasite that thrives ex- regions marked by poverty and limited access
clusively on the human scalp, sucking blood to healthcare resources (4). The consequences
for sustenance. Transmission primarily occurs of prolonged and chronic lice infestation ex-
through direct head-to-head contact, facilitat- tend beyond the immediate discomfort and ir-
ing the rapid spread among individuals, espe- ritation caused by these parasites (5). Individ-
cially in conditions where proximity is una- uals suffering from persistent head louse in-
voidable. This issue is particularly pronounced festations may experience a range of physical
in densely populated areas with suboptimal san- and psychological repercussions, including but
itary conditions, where the prevalence of lice not limited to humiliation, psychological dis-
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tress, depression, insomnia, and even academ-
ic underachievement (6). The relentless itching
and scratching can lead to secondary bacterial
infections, hair loss, and allergic reactions, fur-
ther exacerbating the individual's plight. More-
over, the social stigma attached to pediculosis
can precipitate loss of social status, fostering a
cycle of isolation and emotional distress (7—10).
Despite considerable efforts and resources ded-
icated to the prevention and management of
lice infestation, the persistence of this issue un-
derscores the limitations of current strategies
(11). Recent data from health centers highlight
the ongoing challenge, with reports indicating
a high prevalence of lice infestation, particular-
ly in disadvantaged areas, where rates as high
as 29.35% have been documented (12). This
points to an urgent need for effective and ac-
cessible treatment options. The therapeutic land-
scape for head lice management is diverse, en-
compassing a variety of approaches ranging
from chemical treatments to physical removal
techniques. Historically, the use of chemical
insecticides, often formulated as shampoos, has
been the cornerstone of pediculosis treatment
(13). However, concerns over toxicity, environ-
mental impact, and the emergence of resistant
lice strains have prompted the exploration of
alternative methods. These include the appli-
cation of non-toxic agents like dimethicone lo-
tion, oral anthelmintic drugs such as albend-
azole, diethylcarbamazine, and ivermectin, and
physical interventions like meticulous comb-
ing and the application of hot air. In the quest
for safer, more sustainable solutions, the po-
tential of herbal remedies and natural com-
pounds has garnered increasing attention. Herb-
al shampoos, leveraging the intrinsic proper-
ties of plants known for their pesticidal or re-
pellent activities against lice, represent a prom-
ising avenue of research. The integration of
traditional knowledge with contemporary sci-
entific methodologies offers a compelling strat-
egy for developing novel, efficacious treat-
ments that can mitigate the burden of head
lice infestations (7—10). This study aims to ex-
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plore the efficacy of a herbal shampoo formu-
lation comprising Gharaghorot, vinegar, and
Ajwain in the management of head lice. By in-
vestigating the potential of these natural ingre-
dients, which have been selected based on their
historical use and purported benefits, the study
seeks to contribute valuable insights into alter-
native pediculosis treatment options. Through
rigorous evaluation and analysis, this research
endeavors to ascertain the viability of this herb-
al shampoo as a safe, effective, and accessible
intervention for individuals grappling with head
lice, particularly in resource-limited settings
where conventional treatments may not be fea-
sible or readily available.

Materials and Methods

In this study, all procedures involving animals
were conducted following the guidelines of
the Institutional Animal Ethics Committee of
Shahid Sadoughi University of Medical Sci-
ences, Yazd, Iran. In the human subject sec-
tion, following the detailed explanation, the
study was conducted with the consent of the
participants. This study was conducted with
the approval of the Institutional Ethical Com-
mittee of Shahid Sadoughi University of Med-
ical Sciences with approval number “IR.SSU.
REC.1402.026”.

Shampoo formulation

Our herbal shampoo was formulated as a
final solution, constituting 100% total volume.
This formulation comprised 28.85% Gha-
raghorot extract (prepared from sour yogurt
juice), 67.31% apple cider vinegar, 2.88%
Ajwain (Trachyspermum ammi) essential oil
based on the total volume, and 0.96% xanthan
gum (a biocompatible thickening agent). The
inclusion of Ajwain essential oil was intended
to mitigate the potent odor of Gharaghorot, en-
hancing the product's sensory appeal without
compromising its efficacy. Furthermore, the
xanthan gum (0.96%) was added to improve
the shampoo's consistency, ensuring better ad-
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herence to the scalp and hair during applica-
tion, which facilitates user compliance and
treatment effectiveness.
Biocompatibility and efficacy evaluation
The comprehensive evaluation of the sham-
poo's biocompatibility encompassed several
key tests:
Cell Toxicity: The cytotoxic potential of the
shampoo was assessed using the MTT assay
(14). Human dermal fibroblasts were exposed
to varying concentrations of the shampoo for
24 hours. Cell viability was then measured,
allowing us to calculate the shampoo's toxici-
ty as follows: %Toxicity= (1-[Absorbance of
treated cells/Absorbance of control cells]) x100.
%Viability was determined by subtracting the
%Toxicity from 100.
Sterility of Designed Shampoo: To ascertain
the shampoo's antimicrobial properties, we in-
troduced the filtered shampoo solution into fluid
thioglycollate and soybean casein digest me-
dia. These cultures were incubated for five days,
after which bacterial and fungal colonies were
enumerated. Gram staining and spore staining
techniques were applied to the isolated strains
for further characterization.
Irritation Test: Conducted following ethical
standards and approved protocols, this test in-
volved three New Zealand white rabbits. Shaved
dorsal regions measuring 10—15 cm? were ex-
posed to 2.5 x 2.5 cm patches soaked with the
shampoo. Control patches (soaked with dis-
tilled water) were applied adjacent to the test
sites. After a 4-hour exposure period, the patch-
es were removed, and the sites were cleansed.
Observations for erythema and edema were
recorded at 24, 48, and 72 hours post-applica-
tion.
Sensitization Test: Fifteen healthy Guinea pigs
were selected, with ten in the intervention group
and five serving as controls. The shaved dor-
sal skin was marked for three treatment sites:
Site A (Freund's complete adjuvant mixed with
saline), Site B (undiluted shampoo for the test
group and solvent for controls), and Site C (a
mixture of the test sample with Freund's com-
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plete adjuvant and solvent). This setup aimed
to evaluate the potential sensitizing effects of
shampoo formulation.

Analysis of microbial contamination: To as-
sess the microbiological purity of the herbal
shampoo, a comprehensive analysis of micro-
bial contamination was performed according
to standard protocols for personal care prod-
ucts. The shampoo samples were analyzed for
the presence of aerobic bacteria, anaerobic bac-
teria, and fungal spores. A 10 g sample of herb-
al shampoo was aseptically weighed and di-
luted in 90 ml of sterile phosphate-buffered
saline (PBS) to achieve a 1:10 dilution. Serial
dilutions (up to 10-°) were prepared to ensure
accurate microbial enumeration. For the de-
tection of aerobic bacteria, 1 ml of each dilu-
tion was inoculated in triplicate onto soya bean
casein digest agar (SCDA) plates. The plates
were incubated at 35+2 °C for 48-72 hours un-
der aerobic conditions. For anaerobic bacteria,
1 ml of each dilution was inoculated onto fluid
thioglycollate medium (FTM) and incubated
at 35+2° C for 48-72 hours under anaerobic
conditions in an anaerobic vessel. For fungal
contamination, 1 ml of each dilution was inoc-
ulated in triplicate onto Sabouraud Dextrose
Agar (SDA) plates and incubated at 252 °C
for 5-7 days. After incubation, the plates and
media were analyzed for microbial growth. The
colony-forming units (CFU) were counted, and
the results were expressed as CFU/g of sham-
poo sample. The presence of specific patho-
gens such as Escherichia coli, Staphylococcus
aureus, Pseudomonas aeruginosa, and Can-
dida albicans was analyzed using selective me-
dia. Gramme staining and spore staining tech-
niques were used to characterize the isolated
microbial strains. All tests were performed in
a laminar flow bonnet to prevent contamina-
tion, and negative controls (sterile PBS) were
included to verify the sterility of the test envi-
ronment. The acceptance criteria for microbi-
al purity were based on the USP guidelines
for non-sterile pharmaceutical products, which
state that the total number of aerobic microor-
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ganisms should not exceed 102 CFU/g, the to-
tal number of yeasts and moulds should not ex-
ceed 10* CFU/g, and certain pathogens should
not be present in a 10 g sample.

Human study

Our study recruited 114 patients diagnosed
with head lice infestation, ensuring an equita-
ble distribution across various socio-econom-
ic backgrounds to minimize confounding vari-
ables. Rigorous criteria were established for in-
clusion (documented head lice infestation and
consent agreement) and exclusion (follow-up
noncompliance or withdrawal of consent). The
demographics of patients (age, sex, previous
treatment with 1% permethrin shampoo, edu-
cation level, and occupation) were recorded.

Before enrolment, all participants or their
legal guardians (for participants under 18 years
of age) were informed in detail about the study,
including the purpose, procedures, potential
risks, and benefits. Written informed consent
was obtained from each participant or their
legal guardian following the ethical guidelines
of the Declaration of Helsinki and the institu-
tional ethics committee of the Shahid Sadoughi
University of Medical Science (IR.SSU.REC.
1402.026).

Participants were randomly assigned to ei-
ther the control group (standard permethrin treat-
ment (Permethrin shampoo 1%)) or the case
group (herbal shampoo treatment) using a com-
puter-generated random number sequence (val-
idated software). Unique participant identifi-
cation numbers were entered into the software,
which allocated them to groups. Randomiza-
tion was conducted by an independent research-
er uninvolved in recruitment, treatment, or eval-
uation to ensure allocation concealment and
minimize bias. This approach aimed to achieve
a balanced group distribution and reduce sys-
tematic differences that affect outcomes.

Application instructions stipulated thorough
coverage of the scalp and hair for one hour
daily over seven days. The amount of sham-
poo used was adjusted based on hair length,
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typically ranging from 20 ml for short hair to
50 ml for long hair.

The efficacy of the herbal shampoo in elim-
inating head lice and nits was evaluated using
a standardized protocol based on established
pediculicide guidelines (15, 16). Assessments
were conducted at baseline (before treatment),
three days post-treatment, and seven days post-
treatment. Live lice were identified through di-
rect visual inspection and systematic scalp comb-
ing using a fine-toothed nit comb (teeth spaced
0.2-0.3 mm apart). Each combing session last-
ed 10-15 minutes (adjusted for hair length/
density), and the collected lice were examined
under a magnifying glass (10x) to confirm vi-
ability (movement or response to stimulation).
The percentage of participants with live lice
was recorded per group at each time point.
Nits were evaluated in a standardized 25 cm?
occipital scalp area (marked with a template).
Using a magnifying glass (10x), nits were cat-
egorized as: Viable (live embryo visible under
40x microscopy), Non-viable (dead embryo),
or Empty shells (hatched). Tweezers and light
microscopy (40x) were used to confirm em-
bryo presence. The percentage of participants
with viable/non-viable nits was calculated per
group. Nymphs (immature lice) were identified
during combing by their smaller size (confirmed
under 10x magnification). Their absence indi-
cated disrupted hatching or nymph survival.

To minimize bias, all assessments were con-
ducted by trained personnel who were blind to
treatment allocation. The same personnel con-
ducted the assessments for all participants to
ensure consistency. Participants were instruct-
ed not to use any additional lice treatments,
combs, or hair products during the study pe-
riod to avoid biasing the results.

Data analysis

The collected data, encompassing observa-
tional and quantitative outcomes, were analyzed
using SPSS software (version 22). To evaluate
the efficacy of the treatments across the three
time points (pre-treatment, three days in, and
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one week post-treatment), a repeated measures
analysis of variance (ANOVA) was conduct-
ed. Specifically, a two-way repeated measures
ANOVA was performed, with time as the with-
in-subjects factor and treatment group (con-
trol vs. case) as the between-subjects factor.
For the quantitative data on nit counts, the as-
sumptions of normality and sphericity were test-
ed using the Shapiro-Wilk test and Mauchly's
test, respectively. In cases where the spheric-
ity assumption was violated, the Greenhouse-
Geisser or Huynh-Feldt corrections were ap-
plied to adjust the degrees of freedom and en-
sure the validity of the F-test.

Results

The evaluation of our newly formulated
herbal shampoo's biological safety and effica-
cy was rigorously conducted following estab-
lished standards.

Cell toxicity

The cytotoxic effects of the herbal shampoo,
containing Gharaghorot, vinegar, and Ajwain,
were rigorously evaluated using a quantitative
approach. The findings are presented in Table
1, which demonstrates the cell viability and
toxicity percentages at various concentrations
of the shampoo.

Our study employed a well-established cri-
terion for assessing cytotoxicity, where cell
survival rates above 70% are considered non-
toxic. The data in Table 1 reveal that the herb-
al shampoo, at concentrations of 10% or low-
er, exhibits no significant cytotoxicity. The p-
values for the 100%, 50%, and 30% concen-
trations are highly significant (P< 0.001), sug-
gesting that these concentrations have a sub-
stantial impact on cell viability. However, the
p-value for the 10% concentration is not sig-
nificant (P= 0.12), supporting the conclusion
that this concentration does not exhibit signif-
icant cytotoxicity. Specifically, at a concentra-
tion of 10%, the cell viability was found to be
89.9%, with a corresponding toxicity percent-
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age of only 10.1%. This result firmly establish-
es the safety margin for shampoo’s applica-
tion concentration, ensuring its biocompatibil-
ity for human use.

Sensitization and irritation tests

The potential of the herbal shampoo to cause
sensitization and irritation was rigorously eval-
uated through in vivo tests. The results demon-
strate that at a concentration of 10%, the sham-
poo does not induce sensitization, edema, or
erythema. These findings suggest that the sham-
poo formulation is well-tolerated and does not
provoke immediate or delayed hypersensitiv-
ity reactions, further affirming its safety pro-
file. The sensitization test results, where ten
animals were exposed to the herbal shampoo,
and five animals served as the control group,
showed the absence of any sensitization reac-
tions in all animals at 24, 48, and 72 hours
after patch removal. No signs of irritation in
any of the rabbits at 24, 48, and 72 hours after
exposure. The absence of both immediate and
delayed hypersensitivity reactions suggests that
the shampoo formulation is well-tolerated and
safe for use, further affirming its safety pro-
file. These outcomes support the conclusion that
the herbal shampoo is unlikely to cause sensi-
tization or irritation, making it suitable for use
on human skin without risk of adverse derma-
tological reactions.

Microbial contamination analysis

To ensure the microbiological purity of the
formulated herbal shampoo, we conducted a
comprehensive microbial count analysis. No
detectable levels of aerobic or anaerobic bac-
teria or fungal spores were found in the sham-
poo samples, confirming their microbiological
safety and compliance with regulatory stand-
ards for personal care products. In conclusion,
the microbial count analysis provides robust
evidence of the microbiological purity of the
herbal shampoo composed of Gharaghorot, vin-
egar, and Ajwain. The formulation's compli-
ance with high standards of hygiene and safe-
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ty reaffirms its suitability for use as a natural
remedy against head lice, without compromis-
ing user safety through microbial contamina-
tion.

Demographic data of participants

The demographic characteristics of the par-
ticipants involved in the study are presented
in Table 2. To ensure a fair comparison between
the control and intervention groups, a statisti-
cal analysis was conducted to assess the equal-
ity of these groups across various demograph-
ic variables. The results of this analysis re-
vealed no statistically significant differences
between the two groups concerning age, Sex,
duration of lice infestation, or history of chem-
ical drug treatment. This homogeneity is cru-
cial as it allows for a robust analysis of the
treatment outcomes, mitigating any potential
confounding effects related to demographic
disparities.
Age distribution: The mean age of participants
in both the control and intervention groups was
found to be similar, with a mean age of 17.5
years (SD+1.2) for the control group and 16.98
years (SDz1.3) for the intervention group.
The P value of 0.861 indicates that there is no
significant difference in age distribution be-
tween the two groups.
Sex balance: The study included both male
and female participants, with a nearly equal dis-
tribution in both groups. The P value of 0.521
for sex distribution between the control (27
males, 30 females) and intervention (26 males,
31 females) groups indicates that there is no
significant disparity in sex composition.
Duration of lice infestation: The average du-
ration of lice infestation was slightly lower in
the intervention group (73.89 days) compared
to the control group (81.09 days), but the dif-
ference was not statistically significant (P=
0.237).
History of chemical treatment: A slight ma-
jority of participants in both groups had a his-
tory of using chemical drug treatments for lice
infestation, with 46 participants in the control
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group and 42 in the intervention group. The P
value of 0.423 suggests that the history of
chemical treatment did not significantly differ
between the two groups.

Efficacy in lice and nit removal

The primary focus of our study was to eval-
uate the efficacy of the herbal shampoo in elim-
inating head lice and nits. Table 3 provides a
detailed comparative analysis of the percent-
age of live lice and nits observed in both the
intervention and control groups at three dis-
tinct time points: before treatment, three days
into treatment, and seven days post-treatment.
Based on this table, on the first and third days,
there were no live lice observed in either group.
By the seventh day, the intervention group main-
tained a 0% prevalence of live lice, whereas
the control group exhibited a 50% prevalence
(P=0.021). This significant reduction in live
lice in the intervention group underscores the
effectiveness of the herbal shampoo in eradi-
cating live lice.

On the first day, the control group had a
100% prevalence of louse eggs, while the in-
tervention group had a slightly lower preva-
lence at 90% (P= 0.321). By the third day, the
control group still had 100% louse egg pres-
ence, whereas the intervention group showed
a significant reduction to 75% (P= 0.048). On
the seventh day, the control group continued to
exhibit a 100% presence of louse eggs, whereas
the intervention group showed a significant re-
duction in egg viability to 42% (P=0.025). To
further investigate the lifecycle stages of the
head lice, the presence of nymphs was also
assessed during the evaluation. No nymphs were
observed in the intervention group by the sev-
enth day, suggesting that the herbal shampoo
may have disrupted the hatching process or in-
hibited nymph survival. Additionally, the sta-
tus of the nits was examined microscopically
to determine whether they had hatched, remained
unhatched with viable embryos, or contained
non-viable embryos. In the intervention group,
the majority of the remaining 42% of nits were
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found to be non-viable, with no developing em-
bryos observed upon microscopic inspection.
This indicates that while the herbal shampoo
did not eliminate all nits, it significantly im-
paired their viability, preventing further infesta-
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tion. The p-values indicate a statistically sig-
nificant reduction in louse eggs in the inter-
vention group over time, highlighting the sham-
poo's efficacy not only against adult lice but
also in diminishing nit infestation.

Table 1. Cytotoxicity assessment of herbal shampoo formulation containing Gharaghorot, Vinegar, and Ajwain on
human dermal fibroblasts

Concentration (%) Viability (%) Toxicity (%) p-value
100 10.1 89.1 <0.001
50 454 54.6 <0.001
30 55.2 44.8 <0.001
10 89.9 10.1 0.12

Table 2. Baseline demographic and clinical characteristics of study participants

Variable Control (n=57) Intervention (n=57) P Value
Age Group 0.812
1-5 0 0

6-15 15 18

16-25 40 37

26—-40 2 2

40-60 0 0

>60 0 0

Sex 0.521
Male 27 26

Female 30 31

Education Level 0.634
Below Diploma 45 43

High School Diploma 5 6

Bachelor’s Degree 7 8

Occupation 0.478
Housewife 25 24

Student 28 29

Employee 4 4

Lice Infestation Period (days) 81.09 73.89 0.237
History of Chemical Treatment 46 42 0.423

Table 3. Differences in Lice and Nit prevalence: herbal shampoo vs. Permethrin across three time points

Variable Time Point  Control Group (n=57) Intervention Group (n=57) P Value

Live Lice (%0) Day 1 0 0 -
Day 3 0 0 -
Day 7 50 0 0.021

P Value (within group) 0.034 -

Nits (%) Day 1 100 90 0.321
Day 3 100 75 0.048
Day 7 100 42 0.025

P Value (within group) - 0.015

Percentages represent the proportion of participants with live lice or nits (viable or non-viable) at each time point. P values in
the last column indicate comparisons between groups at each time point. P values in the "within group” row indicate changes
over time within each group. A dash (-) indicates that the P value was not applicable or not significant.
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Discussion

Traditional methods for managing head lice
include handpicking, combing, heat application,
head shaving, and the use of chemical agents
such as cresol, naphthalene, sulfur, mercury,
petroleum, cotrimoxazole, and naphthalene (5,
17). However, these methods have limitations,
such as time-consuming processes, potential tox-
icity, and the development of resistance to chem-
ical agents. Permethrin, a commonly used pe-
diculicide, lacks ovicidal activity, necessitat-
ing the exploration of alternative treatment
options (18). The development of a novel herb-
al shampoo using Gharaghorot, vinegar, and
Ajwain marks a significant step forward in the
realm of natural personal care products, espe-
cially with regard to the treatment of head lice.
The safety and efficacy results presented here
are pivotal in understanding the potential of this
herbal formulation within the context of con-
temporary hair care and louse treatment regi-
mens. In this study, we compared the anti-louse
efficacy of a newly designed shampoo, com-
posed of Gharaghorot, vinegar, and Ajwain, with
permethrin. Our findings demonstrated that the
designed shampoo exhibited superior efficacy
against adult lice and eggs compared to per-
methrin. The synergistic combination of these
natural ingredients provides a promising alter-
native for managing head lice infestations. Vin-
egar, a versatile household ingredient, has been
utilized in various applications, including cul-
inary, medicinal, and cleaning purposes (17).
In the context of head louse management, vin-
egar possesses the ability to destroy nits, alt-
hough it does not affect adult lice. The acidic
composition of vinegar aids in breaking down
the glue-like substance (chitinous cement) that
adheres nits to the hair shaft, facilitating their
detachment during the standardized combing
procedure performed after shampoo applica-
tion in both groups (19, 20). Therefore, the ef-
ficacy of the new shampoo on louse eggs can
be attributed to the presence of vinegar. Sev-
eral studies have shown that vinegar or vine-
gar-based formulations can be effectively used
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before combing nits, resulting in improved treat-
ment outcomes. However, vinegar should not
be used concurrently with permethrin due to
potential interactions (21, 22). Therefore, the
efficacy of the new shampoo on louse eggs
can be attributed to the presence of vinegar.
Gharaghorot, a sour-tasting dairy product de-
rived from buttermilk or yogurt, exhibits po-
tent ovicidal activity (23). Our study revealed
a significant reduction in louse eggs from the
first day to the seventh day in the intervention
group. The composition of fatty acids, proteins,
calcium, and vitamin B in Gharaghorot strength-
ens the immune system and contributes to its
anti-louse properties (23). Traditional medicine
suggests that Gharaghorot contains acids that
inhibit the growth and proliferation of harm-
ful bacteria, making it useful for treating dan-
druff (24, 25). Ajwain, an aromatic herb com-
monly used in Indian and Middle Eastern cui-
sine, has been recognized for its medicinal prop-
erties (23). Thymol, the primary active com-
pound in Ajwain, exhibits antimicrobial, anti-
fungal, and antioxidant properties. In the con-
text of head louse management, Ajwain has
been shown to possess pediculicidal activity,
contributing to the efficacy of the newly de-
signed shampoo (26, 27). In our study, the use
of the shampoo for seven days destroyed most
nits, which separated from the hair over time.
The comparison of this novel formulation
with permethrin underscores the importance of
addressing both adult lice and eggs to achieve
complete eradication. Permethrin’s lack of ovi-
cidal activity represents a significant limitation,
often necessitating repeated applications to cap-
ture newly hatched lice. The findings of this
study, indicating superior efficacy of the de-
signed shampoo in eliminating both lice and
nits, suggest a promising alternative to syn-
thetic pediculicides. Future research should fo-
cus on optimizing the formulation for maximum
efficacy and user acceptability, including sen-
sory properties and ease of use. Extensive clin-
ical trials are essential to validate these pre-
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liminary findings, encompassing a broader de-
mographic to assess the formulation's effec-
tiveness across different hair types and lice
strains. Additionally, the long-term effects of
regular use, potential resistance development,
and the impact on the scalp microbiome war-
rant investigation. Collaboration with derma-
tologists and trichologists could provide valu-
able insights into the formulation's performance
and its role in comprehensive lice management
strategies.

The pursuit of effective, safe, and user-friend-
ly louse treatment options remains a priority
in public health. The development of a herbal
shampoo combining Vinegar, Gharaghorot, and
Ajwain offers a novel approach that leverages
historical knowledge and natural ingredients
to address a modern challenge. By providing
an alternative to synthetic chemicals, this for-
mulation not only contributes to the diversifi-
cation of treatment options but also aligns with
growing consumer preferences for natural and
sustainable products. Continued research and
innovation in this area are crucial to overcom-
ing the enduring challenge of head louse in-
festation.

This comprehensive analysis demonstrates
that the herbal shampoo is highly effective in
eliminating both live lice and nits. The inter-
vention group achieved a complete eradica-
tion of live lice by the seventh day and a sig-
nificant reduction in louse eggs. In contrast,
the control group showed persistent lice and
louse egg presence. These findings confirm
the shampoo's potential as a safe and effective
alternative for head louse treatment, address-
ing the initial feedback by providing a detailed
exposition of the study's outcomes. While the
current study provides promising results for
the anti-louse efficacy of the newly designed
shampoo, there are limitations that should be
acknowledged. The sample size was relatively
small, and the study was conducted in a con-
trolled environment. Further research with larg-
er sample sizes and diverse populations is nec-
essary to validate the efficacy of the shampoo
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in various settings. Additionally, investigating
the long-term effects of the shampoo and the
potential for resistance development among head
lice is essential for establishing the shampoo
as a reliable alternative for managing head lice
infestations. A major limitation of this study is
the lack of testing for individual ingredients
(e.g., Gharaghorot, vinegar, and Ajwain alone),
their pairwise combinations, and a comparison
with the triple-combination shampoo. Such anal-
yses would have provided deeper insights into
the contributions of each component.

Conclusion

This study demonstrates that the herbal sham-
poo formulated with Gharaghorot, vinegar, and
Ajwain is a safe and highly effective alterna-
tive for treating head louse infestations. Rig-
orous safety assessments confirmed its biocom-
patibility and microbiological purity. Critical-
ly, in clinical comparison with standard perme-
thrin treatment, the herbal shampoo achieved
complete eradication of live lice by day seven
and significantly reduced viable nits, address-
ing a key limitation of conventional pedicu-
licides. These results strongly support the po-
tential of this herbal formulation as a practical
solution, particularly in resource-limited set-
tings.
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