W) Check for updates

Clinical and Experimental Dental Research Wl L EY

Clinical and Experimental Dental Research

Open Access

| ORIGINAL ARTICLE DD

Analgesic Efficacy of Bromelain and Bromelain Plus
Turmeric for Pain Control After Orthodontic Separator
Placement: A Triple-Blind Randomized Clinical Trial

Shabnam Ajami' | Seyyed Hadi Hosseini® | Neda Babanouri' ® | Zahra Hashemi®

'Orthodontic Research Center, School of Dentistry, Shiraz University of Medical Sciences, Shiraz, Iran | *Postgraduate student Orthodontic Research Center,
School of Dentistry, Shiraz University of Medical Sciences, Shiraz, Iran | 3School of Dentistry, Shiraz University of Medical Sciences, Shiraz, Iran

Correspondence: Neda Babanouri (nedababanouri33@chmail.ir)
Received: 28 January 2025 | Revised: 10 March 2025 | Accepted: 22 March 2025
Funding: The authors received no specific funding for this study.

Keywords: Bromelains | curcumin | Ibuprofen | orthodontics, corrective | pain management

ABSTRACT

Objectives: This study aimed to compare the analgesic efficacy of Bromelain, Ibuprofen, and Bromelain plus turmeric for pain
control after orthodontic separator placement.

Material and Methods: This triple-blind randomized clinical trial included 135 patients over the age of 15 who required
orthodontic treatment. The patients were randomly assigned to three groups: 400 mg Ibuprofen (Group A), 200 mg Bromelain
(ANAHEAL; Group B), and 150 mg Bromelain + 300 mg Turmeric (ANAHEAL PLUS; Group C). The patients took one tablet
immediately after the separator was placed. Four separators were placed at the mesial and distal regions of both maxillary first
molars. The degree of pain and discomfort was measured using a visual analog scale (VAS) at the following time points:
Immediately after the separator placement (Ty), 2 h posttreatment (T,), 6 h posttreatment (T,), 24 h posttreatment (Ts), and 48 h
after separator placement (T,). The data were analyzed using SPSS (version 15.0). Different statistical tests including ANOVA,
Tukey's test, and paired t-test were utilized. p < 0.05 was considered statistically significant.

Results: Pain scores at 2h (T1) and 6 h (T2) after separator placement differed significantly among the three groups (p = 0.006
and p =0.025, respectively), with the Ibuprofen group experiencing significantly higher pain levels than the Bromelain and
Bromelain Plus Turmeric groups. At 48 h (T4), a significant difference was observed only in chewing function (p = 0.024), where
patients in the Bromelain group reported higher pain scores than those in the Ibuprofen group. Sex had no significant effect on
pain perception (P < 0.05).

Conclusions: Bromelain with or without turmeric might be a useful alternative to Ibuprofen for pain control following
orthodontic separator placement.

1 | Materials and Methods Shiraz University of Medical Sciences (Shiraz, Iran) for
6 months from 2020 to 10-06. The study was approved by
1.1 | Trial Design the Ethics Committee of Shiraz University of Medical
Sciences, (IR.SUMS.DENTAL.REC.1399.067). The trial was
A single-center, triple-blind randomized clinical trial was con- registered at the Iranian Registry of Clinical Trials

ducted at the Department of Orthodontics, School of Dentistry, (IRCT20181121041713N3). The present study was a three-arm
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parallel trial with 1:1:1 allocation. The applied method
remained unchanged throughout the study.

1.2 | Participants, Eligibility Criteria, and
Settings

The target population comprised patients of both genders
referred to the orthodontic clinic at the School of Dentistry for
fixed orthodontic treatment. The inclusion criteria consisted of
(i) the necessity for orthodontic separator placement to com-
mence orthodontic treatment of the maxillary arch, (ii) an age
exceeding 15 years, (iii) the absence of current usage of anti-
biotics, analgesics, anti-inflammatory medications, antic-
oagulants, diuretics, oral antidiabetics, lithium, cyclosporine, or
methotrexate, (iv) no requirement for antibiotic prophylaxis,
and (v) no pregnancy or lactation.

The exclusion criteria were (i) extraction or missing of any
maxillary tooth except third molars, (ii) smoking, (iii) chronic
systemic diseases or coagulation disorders, (iv) contra-
indications for NSAIDs, Bromelain, or turmeric, and (v) allergy
to pineapple. Before the study, the participants were informed
about the research objectives, intervention procedures, and
potential risks and benefits. Moreover, We prioritized voluntary
involvement and assured the confidentiality of any supplied
information. Every single participant gave their written in-
formed consent.

1.3 | Sample Size Calculation

The sample size was calculated to be 39 patients in each group,
assuming the mean pain score after a single dose prescription of
Ibuprofen to be 3.19 + 1.1, alpha =0.05, beta =0.2, and study
power of 80%. To compensate for the potential dropouts, 45
patients were enrolled in each group.

1.4 | Randomization Procedure

To allocate patients to three experimental groups with a 1:1:1
ratio, the block randomization method was implemented using
the online software RANDOM.ORG and a nine-block random-
ization scheme. Consequently, the random sequences of the
study groups were concealed in opaque envelopes and shuffled
before the intervention to enhance the unpredictability of the
random allocation sequence. Each patient was requested to
select a sealed envelope that would be assigned to one of the
study groups. To mitigate selection bias, allocation concealment
was implemented.

141 | Blinding

To ensure that all those involved in the study, including patients,
researchers, and statisticians, were not aware of which group they
were in, all of the pills in each group were covered with the same
gelatin. Everyone else participating in the study—the statistician,
the patients, and the clinicians—was in the dark about the group
assignment; only the first author knew.

1.4.2 | Interventions

Separator placement for all patients was carried out by the same
orthodontist (Alastiks S-2separator modules lot number A2508,
American Orthodontics, Washington, USA). Four separators
were placed at the mesial and distal regions of both maxillary
first molars. The patients were divided into three groups:

Group A (control): Patients received 400 mg Ibuprofen
(ADVALGIN; Abidipharms, Iran).

Group B: Patients received 200mg Bromelain
(ANAHEAL 500; Salamat Parmoon Amin, Iran).

Group C: Patients received 150 mg Bromelain + 300 mg
turmeric (ANAHEAL PLUS, Salamat Parmoon
Amin, Iran).

All patients received only one tablet immediately after the
separator placement.

1.4.2.1 | Primary and Secondary Outcomes. Patients’'
pain and discomfort levels were measured at several time points
using the visual analog scale (VAS): Immediately after separator
placement (Ty), 2 h posttreatment (T;), 6 h posttreatment (T,),
24 h posttreatment (T5), and 48 h after separator placement (T,).
A booklet including five VAS forms was given to each patient.
The VAS was a 10-cm line, where 0 denoted no pain and 10 the
highest level of discomfort. On the VAS form, the patients
received instructions to indicate their level of pain by drawing a
short vertical line while they were at rest, chewing, and
occluding the posterior. They were also told to submit the
questionnaire at their subsequent appointment, which was set
for a week later.

To occlude the posterior teeth, the patients were instructed to
clench their teeth with a light force and refrain from eating any-
thing throughout the procedure. Patients were asked to chew on a
piece of green apple and record their pain levels on a visual analog
scale (VAS) for the chewing function. The patients were instructed
not to use any other analgesics during the study period. Those who
used other analgesics were excluded from the study. In case of
unbearable pain, the patients were asked to record the time and
number of tablets consumed. Following the start of the experi-
ment, the outcome measures remained unchanged.

1.5 | Interim Analyses and Stopping Guidelines

No stopping guidelines were defined, and no interim assess-
ments were conducted.

1.6 | Statistical Analysis

The data were analyzed using SPSS version 15.0 (SPSS Inc.,
Chicago, IL, USA). ANOVA was applied to compare the pain
scores between the groups. Repeated measures of ANOVA and
paired t-tests were used to analyze the differences in pain scores
at different time points. Pairwise comparisons were performed
using Tukey's post hoc test. p < 0.05 was considered statistically
significant.
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2 | Results

2.1 | Participant Flow

Fourteen patients were excluded from the study; out of which, 4
patients used other analgesics during the study, 5 patients did
not complete the questionnaire correctly, and 5 did not return
the questionnaire.

2.2 | Baseline Data

The final sample included 48 men (39.6%) and 73 women
(60.4%), with 28 women and 13 men in the ANAHEAL PLUS
group, 25 women and 15 men in the ANAHEAL group, and 20
women and 20 men in the Ibuprofen group. The three groups
were not significantly different regarding sex distribution
(p =0.245). The mean age was 19.92 +4.82 years in the ANA-
HEAL PLUS group, 23.03 + 6.65 years in the ANAHEAL group,
and 21.97 + 7.50 years in the Ibuprofen group. The three groups

were not significantly different regarding the mean age
(p =0.999). Figure 1 shows the CONSORT flow diagram of the
study.

2.3 | Outcome

Table 1 presents the descriptive data and ANOVA results.
Significant differences in pain scores were observed at T; and
T, across all functions (p < 0.05), with the Ibuprofen group
experiencing higher pain than both Bromelain-based groups.
At Ty, the only significant difference was in chewing function
(p =0.024). The Tukey's test showed that at T4, the ANA-
HEAL group experienced greater pain than the Ibuprofen
group (p=0.017). No significant difference was observed
between the ANAHEAL and ANAHEAL PLUS groups at T,
and T, (Table 2). In general, chewing and occluding posterior
teeth caused more pain than resting at all time points, with
the lowest pain levels recorded at rest (Tables 3 and 4;
Figures 2-4).
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+ Not meeting inclusion criteria (n=18)
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FIGURE 1

| CONSORT flow diagram.
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TABLE 1 | Mean pain score of patients in the three groups in different functions at different time points.
Function Group Ty, Mean + SD T;, Mean + SD T, Mean+SD T3, Mean+SD T, Mean + SD
Rest ANAHEAL 0.05+0.12 0.21+0.70 0.23+0.49 1.36 +0.96 1.49 +0.89
PLUS
ANAHEAL 0.05+0.22 0.26 + 0.64 0.44 +0.85 1.54+1.39 1.67 +1.42
Ibuprofen 0.07+0.35 0.85+1.37 0.82+1.34 1.38 £1.25 1.38 £1.55
p-value 0.893 0.006* 0.025* 0.78 0.633
Fitting ANAHEAL 0.12+0.33 0.62+0.96 0.67 +£0.70 2.49+1.43 2.72+1.28
Posterior PLUS
ANAHEAL 0.13+0.34 0.41+0.79 0.77 +1.22 2.79+2.01 3.33+1.88
Ibuprofen 0.21+0.21 1.38 £1.70 1.49 +1.78 2.77+1.74 2.92 +1.66
p-value 0.561 0.001* 0.013* 0.689 0.239
Chewing ANAHEAL 0.51+0.50 0.69 +0.77 0.90 +0.82 3.72+1.61 4.33+1.56
PLUS
ANAHEAL 0.49 +0.51 0.54+0.91 0.94 +1.32 4.15+2.21 4.97+1.93
Ibuprofen 0.44 +0.50 1.72 £2.22 2.13+2.17 3.56 £1.71 4.82+1.99
p-value 0.791 0.001* 0.001* 0.352 0.024*

Note: T,: immediately after separator placement; T;: 2 h after separator placement; T,: 6 h after separator placement; Ts: 24 h after separator placement; T4: 48 h after

separator placement. One-way ANOVA test.
*Statistically significant.

TABLE 2 | Pairwise comparisons of the groups regarding the mean pain score at T; and T».
Function Group T, T,
Rest ANAHEAL - ANAHEAL PLUS 0.970 0.612
ANAHEAL PLUS - Ibuprofen 0.011* 0.020*
ANAHEAL - Ibuprofen 0.021* 0.182

Occluding posterior

Chewing

ANAHEAL - ANAHEAL PLUS 0.736 0.936
ANAHEAL PLUS - Ibuprofen
ANAHEAL - Ibuprofen
ANAHEAL - ANAHEAL PLUS 0.887 0.988
ANAHEAL PLUS - Ibuprofen
ANAHEAL - Ibuprofen

0.016*
0.002*

0.018*
0.045*

0.007*
0.001*

0.002*
0.003*

Note: T;: 2 h after separator placement; T,: 6 h after separator placement. Tukey's post-hoc test.

*Statistically significant.

Sex had no significant effect on pain perception across treat-
ment groups or time periods except for occluding posterior teeth
at T3 in the ANAHEAL group and T, in the Ibuprofen group.

Pain perception scores differed significantly at different times
(p =0.001). However, For all three functions, the trend was
nearly identical across all groups. The effect of each medicine
on pain perception over time is detailed separately.

In the ANAHEAL group, the paired t-test showed significant
differences between T;-T;, T,-T;, T;-T4, and T,-T, while
occluding posterior teeth and chewing (p < 0.001).

In the ANAHEAL PLUS group, the pain increased from T, to Ts
(p<0.001) at rest and while occluding posterior teeth and
chewing. There was no significant difference from T, to T, or

between T; to T, at rest and while occluding posterior teeth
(p>0.05). In chewing function, the pain score increased sig-
nificantly from 2h after separator placement and reached a
peak at 48 h.

In the Ibuprofen group, the mean pain score increased signifi-
cantly from 2h after the separator placement and reached a
peak at 48 h. The paired t-test showed significant changes in
pain score between T,-T, (p=0.046), T,-T3, T,-T4, T,-Ts,
T,-T4 (p <0.001), and T5-T,4 (p = 0.003) at rest. The pain score
increased significantly from 6 h after separator placement to a
peak at 24 h at rest. In chewing and occluding posterior teeth,
there was no change in pain score from T, to T, (p =0.999 and
0.147) and Tz to T4 (p =0.999 and 0.908). The results of the
paired t-test showed significant changes between T,-T3, T;-Ty,
T,-T;, and T,-T4 (p < 0.001) (Figures 3 and 4).
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TABLE 3 | Mean pain scores in different functions at different time points.
Group Function Ty, Mean + SD T;, Mean + SD T, Mean+SD T3, Mean+SD T, Mean + SD
ANAHEAL Rest 0.05+0.12 0.21+0.70 0.23+0.49 1.36 +0.96 1.49 +0.89
PLUS
Occluding 0.12+0.33 0.62 +0.96 0.67 +0.70 249+143 2.72+1.28
Chewing 0.51+0.50 0.69 +0.77 0.90 +0.82 3.72+1.61 4.33+1.56
p-value < 0.001* < 0.001* < 0.001* < 0.001* < 0.001*
ANAHEAL Rest 0.05+0.22 0.26 + 0.64 0.44+0.85 1.54 +1.39 1.67 +£1.42
Occluding 0.13+0.34 0.41 +0.79 0.77 +1.22 2.79+2.01 3.33+1.88
Chewing 0.49 +0.51 0.54+0.91 0.94+1.32 415+2.21 4.97+1.93
p-value < 0.001* 0.036* <0.001* < 0.001* <0.001*
Ibuprofen Rest 0.07+0.35 0.85+1.37 0.82+1.34 1.38 £1.25 1.38 £1.55
Occluding 0.21+0.21 1.38 +1.70 149 +1.78 2.77+1.74 2.92+1.66
Chewing 0.44 +0.50 1.72 £2.22 2.13+2.17 3.56 £1.71 4.82+1.99
p-value 0.01* <0.001* <0.001* <0.001* <0.001*

Note: T,: immediately after separator placement; T;: 2 h after separator placement; T,: 6 h after separator placement; T;: 24 h after separator placement; T,: 48 h after

separator placement. One-way ANOVA test.
*Statistically significant.

TABLE 4 | Comparison of the mean pain scores in different functions at different time points.
Group Function To T, T, Ts T,
ANAHEAL PLUS Rest - occluding posterior teeth 0.787 <0.001* <0.001* <0.001* <0.001*
Rest - chewing <0.001* 0.002* <0.001* <0.001* < 0.001*
Occluding posterior teeth — chewing <0.001* 0.999 0.015* <0.001* <0.001*
ANAHEAL Rest - occluding posterior teeth 0.787 0.971 0.001* <0.001* < 0.001*
Rest — chewing < 0.001* 0.132 < 0.001* < 0.001* < 0.001*
Occluding posterior teeth — chewing <0.001* 0.070* 0.19 <0.001* <0.001*
Ibuprofen Rest — occluding posterior teeth 0.505 0.12 0.003* <0.001* < 0.001*
Rest - chewing 0.001* 0.009* <0.001* <0.001* < 0.001*
Occluding posterior teeth — chewing 0.081 0.107 0.019* 0.017* 0.004*

Note: T,, immediately after separator placement; T,: 2 h after separator placement; T,: 6 h after separator placement; T3: 24 h after separator placement; T,: 48 h after

separator placement. Tukey's post-hoc test.
*Statistically significant.

3 | Discussion

The present study assessed the analgesic efficacy of ANAHEAL
tablets containing 200 mg Bromelain and ANAHEAL PLUS tablets
containing 150 mg Bromelain + 300 mg Turmeric (95% curcumin)
in comparison with 400 mg Ibuprofen for pain relief following the
placement of orthodontic separators. A VAS was used in this study
for the quantification of pain because it is a reliable and valid tool
for the assessment of acute and chronic pain (Bird et al. 2007).

The findings revealed that, in general, the pain increased
immediately after the placement of separators, reached its peak
after 24h in the majority of patients, and remained almost
constant for 48h. However, Najafi et al. (2015) and
Abdaljawwad et al. (2016) reported that the level of pain
reached its peak 24 h after the placement of separators, and
decreased within 48 h. However, in the present study, the pain

did not subside after 24 h. Nevertheless, the difference in the
mean pain score at 24 and 48 h was not statistically significant.

Generally, patients in all groups and at all-time points experi-
enced higher levels of pain when chewing compared with rest
and while occluding their posterior teeth. Similarly, Farzanegan
et al. (2012), Young et al. (2006), and Thejasri et al. (2023)
assessed the pain scores and reported that chewing caused the
highest pain when compared with rest and occlusion of poste-
rior teeth, which was similar to the results of the present study.
This result was expected since orthodontic pain is caused by
compression, inflammation, and edema in the PDL, and com-
pression increases during function in the PDL (Farzanegan
et al. 2012; Young et al. 2006).

Various studies have investigated both pharmacological and
nonpharmacological methods for orthodontic pain management.
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FIGURE 3 | Comparison of the mean pain scores on VAS among the three study groups over the time when fitting posterior teeth.

According to the recent systematic review (Al-Hanbali et al. 2024),
low-level laser therapy (LLLT) has been identified as one of the
most effective nonpharmacological interventions, significantly
reducing pain, particularly at 6 and 24 h after orthodontic proce-
dures. Additionally, vibration devices and chewing interventions
(such as chewing gum or bite wafers) have shown contradictory
findings, with some studies reporting short-term pain relief but
limited long-term benefits.

Several studies have shown that Ibuprofen is more effective
than placebo in treating orthodontic pain relief. (Hosseinzadeh
Nik et al. 2016; Polat et al. 2005; Sudhakar et al. 2014) for this
reason, in the present study, we didn't have the placebo group
and only comparison was conducted between Ibuprofen,

ANAHEAL, and ANAHEAL PLUS. Cheng et al. (2020) showed
that the maximum analgesic effect of Ibuprofen was after 6 h.
Similarly, in our study, pain significantly increased between 6
and 24 h, which shows that the analgesic effect of the drug has
been decreased.

In all positions, the mean pain score in the ANAHEAL and
ANAHEAL PLUS groups was significantly lower than that in
the Ibuprofen group at 2 and 6 h, indicating that Bromelain and
curcumin were more effective than Ibuprofen in reducing pain
after separator placement. However, there was no significant
difference between the ANAHEAL and ANAHEAL PLUS
groups, indicating that adding turmeric to Bromelain had no
additional pain reduction benefit. Also, Bromelain has an added
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FIGURE 4 | Comparison of the mean pain scores on VAS among the three study groups over the time in chewing function.

advantage and can be effective against SARS-CoV-2 virus that
currently has become very important from a scientific,
economic, and medical point of view (Hikisz and Bernasinska-
Slomczewska 2021). A recent meta-analysis showed that
Bromelain was significantly reducing pain scores than active
control and placebo (Leelakanok et al. 2023). This result is in
accordance with what has been reported in our study.

In a study by Vigano et al. Bromelain was found to be more
effective than paracetamol and codeine in decreasing inflam-
mation, edema, and trismus after oral surgical procedures
(Vigano et al. 2017). Liu et al. conducted a meta-analysis and
evaluated the efficacy of Bromelain on facial pain and swelling
in patients following third molar surgery, and reported that
Bromelain was useful for the treatment of facial swelling in the
early and late phases after surgery (Liu et al. 2019). Bromelain
reduced pain 7 days post-surgery by facilitating the return of
interstitial fluid and inflammatory cells to the bloodstream,
while simultaneously diminishing edema and lowering levels of
prostaglandin E2 and substance P (Kyrkanides et al. 2000).

There are controversial reports concerning the efficacy of cur-
cumin in alleviating pain in the orofacial region (Brignardello-
Petersen 2019; Meghana et al. 2020). Maulina et al. investigated
the effect of curcuminoids on inflammation following third
molar extraction and found that patients in the curcumin group
experienced less pain than those in the Mefenamic acid group.
They found that curcumin was beneficial in alleviating acute
inflammatory pain following the surgical extraction of third
molars (Maulina et al. 2018). The administration of antibiotics
following third molar extraction may be responsible for allevi-
ating postoperative pain and edema at the surgical sites. How-
ever, a current systematic review suggests that curcumin can be
considered as an alternative to conventional analgesics for pain
relief in orofacial region (Sterniczuk et al. 2022).

Previous studies have demonstrated that separator type signif-
icantly impacts pain perception and separation efficiency.

Tripathi et al. (2019) and Kumar et al. (2022) found that Kesling
separators provide adequate separation while causing the least
pain, whereas Elastomeric separators, despite offering greater
separation, resulted in significantly higher pain scores and
discomfort. These findings align with the results of the present
study, which confirmed that chewing function induces the
highest pain levels, regardless of the separator type or analgesic
intervention.

The findings of the present study also indicated that there was
no difference in pain scores between men and women at rest or
while chewing in the three groups. However, when the poste-
rior teeth were occluded, the mean pain score in the ANAHEAL
group was higher in women at 24 h, and the mean pain score
was higher in men in the Ibuprofen group at 48 h. Except for
the two aforementioned occasions, the pain scores were not
significantly different between men and women. This conclu-
sion is consistent several other studies that have examined
orthodontic pain (Abdelrahman et al. 2015; Ertan Erdinc 2004;
Jones and Chan 1992). Pain is a subjective response influenced
by factors such as age, sex, level of pain threshold, the amount
of force applied, cultural background, previous traumatic ex-
periences, psychological factors, and the patient's mental state
(Bergius et al. 2002; Bird et al. 2007; Kluemper et al. 2002).
Thus, variations in the results of studies on this topic can be
somehow expected.

All of the aforementioned studies documented the anti-
inflammatory and analgesic properties of Bromelain and cur-
cumin. Besides, they recommended using them as alternatives
to NSAIDs due to having fewer side effects. NSAIDs are con-
traindicated in several conditions such as gastrointestinal and
renal disorders and may delay the rate of tooth movement. in all
of these cases, Bromelain and curcumin can be used as alter-
natives for orthodontic pain management (Cooper 1981). The
present study found that at 24 and 48 h, the mean pain score of
the three groups was almost the same and did not differ
significantly.
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3.1 | Limitations

This study had some limitations. The subjective nature of pain
might make it difficult to compare groups accurately. Further-
more, the COVID-19 pandemic and strict eligibility criteria
resulted in a relatively small sample size. Additionally, sec-
ondary outcomes such as patient compliance and side effects
were not predefined.

3.2 | Recommendations

Future studies are required on the analgesic efficacy of ANA-
HEAL and ANAHEAL PLUS for pain control after archwire
placement. Besides, their effect on OTM should be investigated
in future studies.

4 | Introduction

Pain is a widely reported side effect of orthodontic tooth
movement (OTM), which can adversely affect patient compli-
ance with treatment, deter the patients from commencing or
continuing their treatment (Topolski et al. 2018).

Orthodontic pain is defined by patients as a sense of discomfort,
hypersensitivity, dull pain, soreness, tension, or pressure in the
affected teeth, which is induced by OTM. The prevalence of
orthodontic pain reportedly ranges from 72% to 100% (Panda
et al. 2015). Orthodontic forces applied to the teeth activate sen-
sory receptors in the periodontal ligament (PDL), triggering a
sequence of events that involves nociceptive pain transduction in
both the central and peripheral nervous systems, ultimately lead-
ing to the patient's perception of pain (Tuncer et al. 2011)Various
orthodontic procedures, including separator insertion, banding,
wire engagement, elastic placement, rapid maxillary expansion,
and bracket debonding, may be linked to pain (Panda et al. 2015;
Tuncer et al. 2011). Orthodontic pain generally commences 12 h
following the application of orthodontic force, reaches its peak at
24 h, progressively diminishes over 3-7 days, and is entirely
resolved after 1 month (Markovic et al. 2015; Wang et al. 2012).

Despite the significance of orthodontic pain for both patients and
orthodontists, a consensus on a standardized specific strategy to
mitigate pain induced by orthodontic appliances has not been
established. Several modalities have been proposed to alleviate
orthodontic pain, including pharmaceutical therapy (Gupta
et al. 2014; Xiaoting et al. 2010), mechanical approaches
(Woodhouse et al. 2015), laser therapy, and behavioral measures
(Woodhouse et al. 2015). Analgesics, especially nonsteroidal anti-
inflammatory medicines (NSAIDs), are frequently used for the
management of orthodontic pain. However, some concerns exist
regarding the deceleration of OTM caused by the administration of
NSAIDs (Arias and Marquez-Orozco 2006; Ashkenazi et al. 2012;
Krasny et al. 2013). NSAIDs inhibit prostaglandin synthesis, which
could suppress the osteoclasts and the bone remodeling process,
adversely affect the rate of OTM (Arias and Marquez-
Orozco 2006). Moreover, NSAIDs interfere with the activity of
collagenase and procollagen synthesis and prevent periodontal
remodeling (Kyrkanides et al. 2000). Besides, NSAIDs might cause

side effects, such as gastrointestinal difficulties, renal function
disturbances, decreased platelet function, dyspnea, and hypo-
tension (Piecuch 2012).

Bromelain is a proteolytic enzyme extracted from the fruit and
stem of pineapple. It has long been used in traditional medicine in
Southeast Asia, India, Kenya, and China because of its anti-
inflammatory, anti-thrombotic, anti-fibrinolytic, and anti-edema
properties. Bromelain contains endopeptidases, thiols, phospha-
tase, glucosidase, peroxidase, glycoproteins, and protease inhibi-
tors (Mameli et al. 2020; Saptarini et al. 2019). Bromelain was
shown to be efficiently absorbed by the human body after oral
administration and has no significant side effects, even after long-
term use (Moffa et al. 2019). In dentistry, Bromelain has been used
for its anti-inflammatory properties, particularly following third
molar extraction, in comparison to other anti-inflammatory
medicines. Researchers Liu et al. wanted to know that Brome-
lain may help reduce trismus, discomfort, and edema in the face of
people getting impacted by third molar surgery. They came to the
conclusion that Bromelain helps reduce swelling in the face both
immediately following surgery and in the later phases. Although
Bromelain reduced postoperative pain 7 days following surgery, it
did not significantly alter pain levels in the initial phases. Bro-
melain did not seem to affect either early or late trismus, according
to the study(Liu et al. 2019).

Turmeric, scientifically called Curcuma longa, is a medicinal herb
extensively employed in the culinary, cosmetic, and pharmaceutical
sectors. Curcumin is the principal component of turmeric,
accountable for most of its characteristics, including anti-
inflammatory, antioxidant, anti-mutagenic, and antibacterial activ-
ities (Kuwatada et al. 2017). It also serves as a natural analgesic due
to its anti-inflammatory properties, and it enhances wound healing
(Kuwatada et al. 2017). The anti-inflammatory activity of curcumin
is attributed to the inhibition of prostaglandin production and
prevention of COX-2 expression (Aggarwal et al. 2003). Researchers
Tantry Maulina et al. found that curcumin effectively reduced acute
inflammation and pain following surgery to remove impacted third
molars and concluded curcumin effectively alleviated the dis-
comfort associated with acute inflammation in patients with
impacted third molars (Maulina et al. 2018).

Concerning the increasing popularity of herbal medications,
this study aimed to compare the analgesic efficacy of ANA-
HEAL tablets containing 200 mg Bromelain and ANAHEAL
PLUS tablets containing 150 mg Bromelain and 300 mg Tur-
meric (95% curcumin) to 400 mg Ibuprofen for pain control
following the placement of orthodontic separators.

5 | Conclusion

Bromelain with/without turmeric might be used as an effective
alternative to Ibuprofen for pain control following orthodontic
separator placement.
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