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This is the first study to describe the public health interests in the use of 
the Paederia thouarsiana leaf hydro alcoholic extract in combination of 
conventional practices to treat painful oral conditions, within a clinical 
dentistry office. A mono-centric, controlled, randomized and single-blind, 
phase three clinical trial was realized, in Garrison Infirmary Dentistry 
Office, during three-year period, to 378 patients presenting 1,095 cases of 
painful oral conditions. The observations revealed pain disappearance, on 
the one hand, and healing, marked by the permanent intervention 
cessation, on the other hand. Combination therapies (use of Paederia 
thouarsiana extract and conventional practice, named studied cases) 
presented more advantages, in term of duration decrease of painful 
sensation and time care: the average reduction was two to twenty times 
lower, compared to control cases (conventional practice application only). 
The totalities of patients treated with Paederia thouarsiana extract, alone 
or combined with conventional practice, were healed earlier than those 
who received only conventional practice. Therapeutic failure was observed 
only during the pre-pulpitis care; its frequency was four times lower in 
studied cases. Direct application of Paederia thouarsiana leaf hydro 
alcoholic extract immediately relieved painful oral conditions and 
significantly decreased the care duration average. 
 
Keywords Paederia thouarsiana, alcoholic extract, oral conditions. 

 
 
 
 
 
 

 
 
INTRODUCTION 
 
Oral hygiene, associated or no with its disorder, is a major 
daily concern for most humans in several aspects 
(Kassebaum et al., 2017; Peres et al., 2019). According to 
World Health Organization (WHO), oral hygiene is the 
practice of keeping the mouth clean, and is considered to 
be the best means of prevention of cavities (dental caries), 
gingivitis, periodontitis, and other dental disorders; it also 
helps to prevent bad breath (halitosis). Lots of affections 
could interfere with this hygiene. Such affection could 
cause damage to health, not only of the mouth, but also of 
the whole body, from childhood to adolescence to 
adulthood. Most oral health conditions are largely 

preventable and can be treated in their early stages (WHO, 
2020). Despite the efforts made by all world nations 
(WHO, 2021), oral diseases pose a major health burden for 
many countries and affect people throughout their 
lifetime, causing pain, discomfort, disfigurement and even 
death. These diseases share common risk factors with 
other major noncommunicable diseases (United Nations, 
2011). WHO estimated that oral diseases affect nearly 3.5 
billion people (WHO, 2018). The majority of oral health 
conditions are: dental caries (tooth decay), periodontal 
diseases, oral cancers, oral manifestations of HIV, oro-
dental   trauma,  cleft   lip   and   palate,  and  noma  (severe  
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gangrenous disease starting in the mouth mostly affecting 
children). In any case, resulting highly painful 
inflammatory sensation would be a main common 
discomfort to such conditions (Kassebaum et al., 2017). 

Different methods have been applied for the 
management of these conditions, especially when it 
becomes painful. More persons use the conventional 
method of medication (Kérourédan et al., 2017), many 
practice complementary and traditional medicine (Taheri1 
et al., 2011; de Paula et al., 2012; Ranjarisoa et al., 2016; 
Gupta and Shetty, 2018; Anushya et al., 2020; Guo et al., 
2020; Zupo et al., 2021), especially phytotherapy (Šantić et 
al., 2017); but there are also those who apply the 
combination of both (Yan et al., 2020); as preventive 
and/or curative therapies (Jones et al., 2011; de Almeida 
et al., 2019; Xiao et al., 2019; Zaura and Twetman, 2019; 
Innes et al., 2020). 

Spontaneously, by primary reflex for therapeutic 
strategies, to relieve the pain, everyone looks for a dental 
clinical practice, where a conventional method is currently 
applying (St George et al., 2018), sometimes expensive and 
usually not part of universal health coverage. So in a low-
income country, in addition to the remoteness factors, 
numerous persons cannot access it (Arada and Perez, 
2019). And patients choose the treatment, or continue the 
conventional care at home, by or with its own practice 
using herbal medicine – a phytotherapy practice, it is the 
case even in the developed countries (Brar et al., 2012). 
Since no medical practice, neither conventional nor 
traditional, fully cures all oral pathologies, we wonder: 
What would be the point of combining these two practices 
during the management of painful oral conditions? Thus, 
an evaluative experimental study has been developed. It 
took place in a public dental practice. 

The ultimate aim of this study was to compare the 
evolution of various painful oral conditions treated with 
leaf hydro alcoholic extract of Paederia thouarsiana, 
whether or not associated with conventional 
practices/products. A preliminary study of one hundred 
and twenty patients was conducted to assess the bio 
clinical benefit of using Paederia thouarsiana leaf extract 
on oral health. The results showed a lot of advantages, 
both in humans and in laboratory animals, with no 
apparent toxicity and the total absence of late treatment 
failure (Ramanampamaharana et al., 2010). The present 
study valued the potential of traditional medicine by an in-
depth scientific study appreciating the effectiveness and 
the safety of this extract on a large number of observed 
cases. It was focused on the therapeutic effectiveness 
assessment, for the management of oral conditions, in 
terms of pain and medical care time spent by patients. 
 
 
MATERIALS AND METHODS 
 
The previous studies approaches were applied 
(Ramanampamaharana et al., 2010). 
 
Plant material and extract preparation 
 
Samples of fresh plants have been cut and ground (mixed). 
The crushed material was macerated, twice twenty-four 
hours, in methanol (VWR, France). The obtained solution 
was filtered, dechlorinated (with activated carbon, CVXO 
Merck,   Germany)   and   evaporated;  giving  the  Paederia 

  
 
 
 
thouarsiana leaf crude extract (PtE). 
 
Study 
 
Type, sample and framework 
 
This is a prospective evaluative study based on analytical 
mono-centric, controlled, randomized and single-blind, 
phase three clinical trial, realized in the Dentistry Office of 
Garrison Infirmary, in Toamasina (East Province of 
Madagascar). 
 
Duration and period 
 
Clinical trial was achieved, during more than three years, 
from January 1st, 2008 to December 31st, 2010; plus, six-
month additional period for recurrence observation only. 
 
Pre-operative steps 
 
Operational definitions 
 
To facilitate the reading of this document, the following 
terms have been clarified: the “Patient” was defined by the 
individual/person who came for a dental consultation for 
a given pathology. The “Case” was defined by a diagnosed 
oral or dental condition that requires the use of the 
Paederia thouarsiana extract and/or other conventional 
treatment/products. 
 
Description 
 
The study was investigated cases of various oral pain 
defined by canker or mouth sore, dental caries (dentinitis, 
pre-pulpitis and pulpitis), periodontal diseases and post-
avulsional wound. All patients who were enrolled the 
inclusion criteria during the study period were included in 
this clinical trial. 
 
Ethical considerations 
 
The inclusion was made after the explanation of the study, 
then an informed consent of the volunteers (major 
patients and parents of minor patients) was requested. 

In case of therapeutic failure and recurrence, it was 
planned to resume the standard reference treatment. 

The observation sheets containing detailed confidential 
data of patients, have been developed with a protected 
password computer program. Only the team members 
from the main investigation of this study could access it. 

The observation sheets, containing the detailed 
confidential data of the patients, were elaborated with a 
computer program protected by a password. Only 
members of the main investigation team in this study 
could access it. 

The present study was part of the cycle end thesis work 
of the School Dentistry, the Institute of Tropical 
OdontoStomatology of Madagascar (IOSTM), University of 
Mahajanga, which the protocol was approved by its 
Scientific Committee. 
 
Inclusion criteria 
 
The study was conducted on volunteer patients, all age 
and   gender, considering   the   following   requirements:  



 
 
 
 
having conditions associated with related oral pain such as 
dental caries, periodontal diseases, mouth sores and / or a 
wound following to defective tooth extraction; well-
motivated to care for and agree to have good oral hygiene 
(extraction of all defective teeth, care of all dental caries, 
scaling, ...) with the use of an herbal remedy from 
traditional medicine; having respected the treatment 
follow-ups within the deadline and regular systematic 
control times defined by the study protocol. 
 
Exclusion criteria 
 
Patients consulting for recurrent conditions, conditions 
associated with signs of complications, pregnant women 
and lost to follow-up were not included in the study. 
 
Patients and procedures 
 
Patient recruitment 
 
The study was conducted in an open human clinical trial 
during which patient recruitment for each oral condition 
was based on alternating selection: the first arrival patient 
was treated with combination therapies (Paederia 
thouarsiana extract only or plus conventional medication) 
and has been included in a studied case, conventional 
therapy only was applied to the second one whose has 
been included in a control case, and so on. 
 
Study cases  
 
The following cases were carried out: 
 
Canker or mouth sore (“aphte”) (APT) 
 
The canker sore was characterized by a mild but painful 
mucosal ulceration due to microbial, irritation or 
hormonal infection. Canker sores are small, superficial 
lesion (such as small ulcerations) in the oral mucosa. 

Hextril® solution was used as a mouthwash for control 
cases (Porter and Scully, 2007). Paederia thouarsiana 
extract was applied directly to the inflamed portion for the 
studied cases. 

For canker sore lesions, healing was assessed by the 
disappearance of any sign of inflammation. 
 
Periodontal disease (PARO) 
 
Periodontal disease can be defined as multifactorial 
infectious diseases. They are characterized by symptoms 
and clinical signs that may include visible or unseen 
inflammation, spontaneous or induced gingival bleeding of 
varying importance, pocket formation related to loss of 
attachment and alveolar bone, tooth mobility which can 
lead to tooth loss. In general, periodontal disease concerns 
the periodontium [periodontal tissue including the 
gingiva, alveolar bone, ligament and cementum (the 
calcified tissue coating the root of the tooth and ensuring 
its fixing in alveolar bone)] associated with an 
inflammatory process. 

The control cases were treated by removing the causal 
agents: subtotal and sub-gingival calculi, teeth in bad 
position, overflowing fillings. In addition to this classic 
conventional treatment (removal of causal agents), 
Paederia thouarsiana  extract  was  locally  applied  for  the 
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studied cases. 

The healing of periodontal disease was assessed by the 
absence of bleeding on contact and halitosis, then the 
gingival tissue regeneration. 
 
Post-avulsional wound (EXO) 
 
The therapeutic dental avulsion is a surgical procedure for 
extracting one or more teeth in their entirety. In other 
words, the whole of each tooth (crown and root) is 
expelled. Following tooth extraction, a tearing of the 
gingiva, alveolar bone fracture, bleeding and / or breakage 
of a bundle of nerves may be found. All this could be 
accompanied by inflammation and sometimes even 
microbial infection. After the preparation of the operating 
area, post-avulsional wound was treated with antibiotic as 
follows: the control cases were received only antibiotic 
(Amoxicillin or AMOX): oral intake of 1 to 2 grams per day 
divided into two or three doses for adults, 25 to 50 mg per 
kilogram per day in two or three divided doses without 
exceeding 3 grams per day for children over 30 months. 
For the studied cases, the local application of the Paederia 
thouarsiana extract was associated with the use of 
Amoxicillin at the same dosage as the control cases. 
Healing was assessed by the disappearance of any 
inflammation sign, the complete wound healing and the 
absence of a complication, like an alveolitis. 
 
Dental caries (Smaïl-Faugeron et al., 2018) 
 
Dental caries is a disease characterized by progressive 
decalcification of the tooth hard tissues leading to the 
formation of a cavity and nerve inflammation. Nerves were 
swollen and compressed in the root in case of pulpitis or 
pulp inflammation. Depending on the depth of the cavity, 
the term dentinitis (DEN) was used when decalcification 
progresses to the enamel-dentine junction. Once the cavity 
reached the canal level, it was called pre-pulpitis (or acute 
pulpitis, PULP1) and pulpitis (or chronic pulpitis or pulp 
necrosis, PULP2). 

Indeed, after mortifying the nerves, the root canals were 
cleaned and a wick impregnated with the solution of 
Pulperyl® (control case) or Paederia thouarsiana extract 
(studied case) was applied. In cases of dentinitis and pre-
pulpitis (DEN/PULP1), during which decay has destroyed 
the enamel and dentin, a pulp capping was performed. 
However, in case of pulpitis (PULP2), a pulpectomy was 
performed. The use of the Paederia thouarsiana extract 
was made from the first day of the consultation. 
Depending on the care case, it was applied and associated 
with a pulp capping [or by laying a Zinc Oxide powder for 
a temporary filling paste (mixture of Zinc Oxide plus 
Paederia thouarsiana extract: ZnO+PtE), either on a cotton 
ball in a shutter (of mixture of Zinc Oxide Eugenol added 
above the Paederia thouarsiana extract: ZOE&PtE) or on a 
root canal treatment]. 

In case of treatment with dentin or pulp capping, healing 
was defined by stopping the carious process which was 
characterized by the hardening of the cavity bottom. For 
the final procedure in case of pulpectomy, a root canal 
obturation followed by coronary reconstruction was 
performed; but, in case of treatment by dentin or pulp 
capping, the temporary filling was replaced by the 
permanent one. For pulpectomy treatment, healing was 
defined as the absence of pulp inflammation. 
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Therapy process 
 
Patients were cared as follows: For each oral condition, the 
tooth and/or the oral mucosa was (were) treated and the 
reference products (Amoxicillin, Hextril®, Pulperyl®, Zinc 
Oxide Eugenol) were given to patients in the control cases. 
The teeth of the patients included in the studied cases 
were cured identically as in the conventional practices 
used in the control cases, then they were treated with the 
Paederia thouarsiana leaf crude extract (PtE). The used 
doses in previous studies were retained for the traditional 
therapy. Anesthesia (in general, one to two capsules per 
tooth) was applied systematically during tooth extraction 
and in case of pre-pulpitis, it was optional in case of 
dentinitis (if a painful deep cavity was introduced) and a 
pulpitis (if the tooth was still alive), but it was not applied 
in periodontal disease (except in the presence of painful 
pocket) or in case of mouth sore. The crossover test was 
applied for patients with at least two cases of identical 
diagnosis: in this same patient, one case served as a test or 
study case, and the other as a control case. Patients with 
only one case were directly treated with Paederia 
thouarsiana extract. 
 
Monitoring 
 
For all cases (studied or control), the day of the first use of 
the product (Paederia thouarsiana leaf crude extract or 
conventional products) was considered as the first day or 
the 0th systematic control time of care. 

For each oral condition, the monitoring was carried out 
on the first day (or named also 0th control time); and every 
three days (named 1st to 7th or nth systematic control time), 
until 21st day. 

The product application was renewed every day for 
mouth sore, periodontal disease and post-avulsional 
wound cares. It was at any time of systematic control time, 
in other words, product renewal was performed every 
three days, for the therapy of the caries with different 
degrees: dentinitis, acute and chronic pulpitis. 

The main efficiency criterion for any type of applied 
treatment was defined by the total pain disappearance 
associated with complete healing (described above) of the 
condition in question. 
 
Therapeutic failure and recurrence 
 
The therapeutic failure was defined by the persistence or 
worsening of clinical signs with or without oral pain, 
regardless of the product used. It was said “early” 
therapeutic failure if symptoms were observed or 
maintained during the twenty-one days of treatment. The 
reappearance of the symptoms (pain for dental caries, 
pain and inflammation for mouth sore, periodontal 
diseases and post-avulsional wounds) after the day of the 
final procedure, but for a period beyond the 21 days of 
treatment, is considered as a “late” therapeutic failure. 

A routine oral check after six months was performed 
and any reemergence or worsening of clinical signs was 
noted and considered as a recurrence. 
 
Patient unexpected reaction 
 
Any sign of discomfort and undesirable sensations, 
directly or indirectly related to the applied care, the use of  

 
 
 
 
care products and/or the Paederia thouarsiana leaf crude 
extract, mentioned by patients, were recorded. 
 
Results expression and data analyses 
 
Prevalence of each condition was calculated and expressed 
by the frequency of each condition’s occurrence in relation 
to the total study population or the total effective of 
included cases. The observed parameters in this study 
were the frequency and the average duration of the period 
(nth systematic control time) of painful sensation and 
those of patient care, on a given diagnosis depending on 
the therapy. The frequency of pathology was expressed as 
a percentage of its occurrence compared to the total 
effective of the same observed cases. Cumulative 
frequency of definitive intervention, expressed in 
percentage, was used to express the totality effective of 
healed patients in nth systematic control time. 

Values were expressed as average (Mean ± SEM: 
Standard Error of Mean) parameters from the studied 
cases (use of the Paederia thouarsiana extract alone or 
with conventional practice) and the control cases (patients 
treated with products or the standard reference treatment 
named here conventional practice). 

Data were recorded using the Microsoft Excel program 
(Office Version 2016), and were analyzed with GraphPad 
PrismTM (Version 2.00, GSI, USA, 1995) and R software 
(Version 4.0.3, R Core Team, 2020). The Student’s "t" 
(mean) and Khi2 (proportion expressed in percentage) 
tests were used for data analyzing; the values of p < 0.05 or 
p < 0.01 were statistically considered significant and highly 
significant, respectively. 
 
 
RESULTS 
 
During the present study period, 1,235 patients were 
consulted. They presented 1,960 cases of various painful 
oral conditions. The most common cases were: decay 
requiring tooth extraction, dental caries, periodontal 
diseases and mouth sore, and finally making dentures and 
orthodontic appliances. Of those registered, 378 patients 
(30.60%, with no participation refusal into the study) with 
1,095 cases enrolled the inclusion criteria. 

In general, oral conditions usually affect both male and 
female patients (Figure 1), with a slight predominance of 
male subjects (208 men with 55.02% for male subjects 
against 170 women with 44.98% for female subjects). The 
sex-ratio was 1.22. Patient mean age was 32.20 ± 09.95 
years, from 5 to 84 years old. 

The observed conditions (Figure 2) were much less 
frequent among pediatric individuals (less than or equal to 
15 years old, 37 patients with 09.95% or 69 cases with 
06.30%) than adult (over 15 years old, 341 patients with 
90.05% or 1,026 cases with 93.70%). 

Figure 3 showed the selected conditions; from all 
included patients (n=1,095): 23 cases of mouth sores 
(02.10%), 123 cases of periodontal diseases (11.23%), 
546 cases of post-avulsional wound (49.86%) and 403 
cases of dental caries of different degrees (36.80%). Figure 
4 showed the cases distribution according to the patient 
cares: mouth sore was considered as the rare condition; 
patient effective was less than thirty individuals. 

Figure 5 presented the average duration of painful 
sensation and those of  care  provided to recruited patients  
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Figure 1: Included patient frequency according to the gender 
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Figure 2: Included patient frequency according to the age range 
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Figure 3: Case frequency according to the observed oral conditions 

 
 
 
during this clinical trial, there was a perfect parallelism to 
the trend of the variation of the different values observed 
between these two parameters: the disappearance of the 
pain, on the one hand, and healing marked by the 
permanent cessation of the intervention, on the other 
hand. Combination therapies, applying traditional remedy 
and conventional practice or product, reduced the 
duration mean values of painful sensation and time care. 
The percentage decreases of the painful sensation 
duration were slight intensive compared to those of the 
care duration. Their statistical differences were highly 
significant, except for the treatment of Zinc Oxide plus 
Paederia thouarsiana extract in pre-pulpitis cares, showing 
a slight decrease of less than 20%. By directly applying the 
Paederia thouarsiana extract to oral gum diseases (mouth 

sore - APT, periodontal diseases - PARO, post-avulsional 
wound - EXO), the average durations of the painful 
sensation were, respectively: 00.25 ± 00.38 (n=12) / 02.03 
± 00.25 (n=62) / 01.16 ± 00.26 (n=274) th systematic 
control time in the studied cases (combination of both 
traditional and conventional practices) compared to 04.00 
± 00.36 (n=11) / 04.07 ± 00.27 (n=61) / 03.50 ± 00.74 
(n=272) th systematic control time in control cases 
(conventional practice only); duration decreases of -93.75 
/ -50.01 / -66.91% for the studied cases compared to 
control cases were noted. It was the same statement for 
the average care durations: 01.25 ± 00.38 (n=12) / 03.03 ± 
00.25 (n=62) / 02.16 ± 00.26 (n=274) th systematic control 
time in the studied cases versus 05.00 ± 00.36 (n=11) / 
05.07 ±00.21 (n=61) / 04.44 ± 00.65 (n=272) th systematic  
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Figure 4: Cases distribution according to the patient cares: studied cases (combination therapies) in red and green circle 
colors, and control cases (conventional therapy only) in blue. 

 
 
 
control time in the control cases; duration decreases of -
75.00 / -40.14 / -51.39% for the studied cases compared 
to control cases were calculated. In general, the decrease 
range nearly reached down to twenty times lower. In 
practice, the statistical differences between the mean 
values of periods in the studied cases compared to control 
cases were highly significant. For the treatment of tooth 
decay, the intensity of the Paederia thouarsiana leaf crude 
extract activity varied according to the applied care of a 
given condition. 

The average durations of the painful sensation were, 
respectively, in case of: dentinitis (DEN), treatment with 
Zinc Oxide and the Paederia thouarsiana extract 
(ZnO+PtE) or Zinc Oxide Eugenol (mixture of Zinc Oxide 
and Eugenol, or ZOE) added above the Paederia 
thouarsiana extract (ZOE&PtE) versus the use of the Zinc 
Oxide Eugenol (ZOE): 03.22 ± 00.34 (n=69) / 1.29 ± 00.42 
(n=68) versus 04.93 ± 00.14 (n=68) th systematic control 
time; duration reductions of -34.69 / -73.73% in the 
studied cases compared to the control cases were 
observed; pre-pulpitis or acute pulpitis (PULP1) with Zinc 
Oxide plus Paederia thouarsiana extract treatment 
(ZnO+PtE) or Zinc Oxide Eugenol added above the 
Paederia thouarsiana extract (ZOE&PtE) versus the use of 
Zinc Oxide Eugenol (ZOE): 05.79 ± 1.35 (n=34) / 03.97 ± 
01.26 (n=34) against 06.57 ± 00.69 (n=30) th systematic 
control time; duration reductions of -11.76 / -39.53% in 
the studied cases compared to the control cases were 
noted; chronic pulpitis (PULP2), with the use of the 
mixture of Zinc Oxide plus Paederia thouarsiana extract 
(ZnO+PtE) versus the use of Zinc Oxide Eugenol added 
Pulperyl® (ZOE&PLP): 01.96 ± 00.18 (n=52) against 03.02 
± 00.12  (n = 48) th    systematic   control     time;    duration  

decrease of -35.07% in the studied cases compared to the 
control cases was recorded. 

The same report was observed for the average care 
duration parameters, respectively, in case of: dentinitis 
(DEN), treatment with Zinc Oxide plus Paederia 
thouarsiana extract (ZnO+PtE) or Zinc Oxide Eugenol 
added above the Paederia thouarsiana extract (ZOE&PtE) 
versus the use of Zinc Oxide Eugenol (ZOE): 04.22 ± 00.34 
(n=69) / 02.29 ± 00.42 (n=68) against 05.93 ± 00.14 0.8 
(n=68) th systematic control time; duration decreases of 
28.84 / 61.29% for the studied cases compared to control 
cases were calculated; pre-pulpitis or acute pulpitis 
(PULP1), treatment with the mixture of Zinc Oxide plus 
Paederia thouarsiana extract (ZnO+PtE) or the mixture of 
Zinc Oxide Eugenol added above the Paederia thouarsiana 
extract (ZOE&PtE) versus the mixture of Zinc Oxide 
Eugenol (ZOE): 06.24 ± 00.85 (n=34) / 04.76 ± 01.02 
(n=34) against 06.77 ± 00.40 (n=30) th systematic control 
time; duration decreases of 07.85 / 29.59% were 
recorded; only, early therapeutic failures were observed 
(Figure 6): 23.33% (7 of 30 in studied cases) against 
79.41% (27 of 34 in control cases); chronic pulpitis 
(PULP2), with the use of Zinc Oxide plus Paederia 
thouarsiana extract (ZnO+PtE) versus treatment using 
Zinc Oxide Eugenol added above the Pulperyl® 
(ZOE&PLP): 02.96 ± 00.18 (n=52) against 04.02 ± 00.12 
(n=48) th systematic control time; duration decrease of 
26.35% was noted.  

Globally, as shown in Figure 7, in term of care duration, 
the totalities of patients in the studied cases were healed 
earlier than those in the control cases. During the three-
year study period, neither unexpected reaction nor 
recurrence condition was recorded in both group cases. 
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Figure 5: Parallelism of average (Mean ± SEM: standard error of mean) duration and percentage decrease of pain sensation (left) and 
care (right) period during oral conditions (mouth sore, periodontal disease, post-avulsional wound, dentinitis, pre-pulpitis and pulpitis) 
treatment or care (HEXT: Hextril®, PtE: Paederia thouarsiana extract, DT: descaling, DT+PtE: descaling plus Paederia thouarsiana 
extract, AMOX: Amoxicillin, AMOX+PtE: Amoxicillin plus Paederia thouarsiana extract, ZOE: Zinc Oxide Eugenol, ZnO+PtE: Zinc Oxide 
plus Paederia thouarsiana extract, ZOE&PLP: Zinc Oxide Eugenol added above Pulperyl®, ZOE&PtE: Zinc Oxide Eugenol added above 
Paederia thouarsiana extract). The minus signs (-) illustrated a percentage decrease in mean duration (in the studied cases compared to 
the control cases). 

 
 
 
DISCUSSION 
 
In Madagascar, like lived in all low-income countries in the 
world, the medical and drug coverage in terms of oral 

health, particularly in the field of dentistry, is very low and 
so difficult (Bersell et al., 2017). It is simply because of the 
cost of developing a new drug is quite expensive, and 
therefore its cost  price  in  the  market  will necessarily  be  
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Figure 6: Frequency of early and/or late therapeutic failure during the pre-pulpitis care 

 
 
 
high (Mattos et al., 2018; Arada and Perez, 2019). An 
alternative solution could partly solve this problem 
(Freires and Rosalen, 2016): the scientific development or 
improved remedies from traditional medicine (Martínez et 
al., 2017), largest scientists in the world fitted it (Paine 
and Roe, 2018). It could contribute to a significantly 
reduction in the amount of conventional drugs used in oral 
care, thus reduces the cost of and the time dispensed to 
the treatment. 

We want to precise that the present study was realized 
within the Public Dentistry Office of Garrison Infirmary in 
Toamasina (East Province of Madagascar). According to 
current level of knowledge, few scientific research reports 
were published from the same study site (D'Elia and 
Marini, 1965; Diallo et al., 2008; Belevitin et al., 2010); 
indeed, this article was one of the rare publications, if not 
among the first, of the research work carried out in such 
study site and objective. Habitually, the Toamasina 
Garrison Infirmary received all patient gender, especially 
gendarmes and soldiers living in the camps, in which there 
were more men than women, hence the male 
predominance. Dentists of Toamasina Garrison Infirmary 
also consult the husbands/wives and children of the 
gendarmes and soldiers from the camps and neighboring 
villages, hence the presence of a few children, those who 
were not worried to come to the dentistry office. During 
the all study period, post-avulsional wound cases were 
markedly abundant. It could probably be due to the 
predominance of patients from camps and neighbors, who 
came for consultation with almost debilitating teeth, which 
only outcome was extraction. Sex ratio value was near by 
1, it indicated no highly significant difference between the 
male and female acceptance for participation in this study. 
Patient mean age was about thirtieth, it reflected the 
predominance of young mild wide-ranging adult 
participation. It was nearly the same age patients as 
applied during the global burden studies of oral diseases 
conducted by Kassebaum et al. (2014a, b and 2017). 

In the odontostomatology scientific literature available, 
very few human clinical trial studies have been carried out 

with the use of medicinal plants, in terms of therapeutic 
combinations. Out of the few articles found, authors were 
shown the plant extract effect using parameters such as 
symptom or disease reduction (Bruening et al., 1999; 
Namiranian and Serino, 2012; Pedrazzi et al., 2015; Saliasi 
et al., 2018; Skoczek-Rubińska et al., 2018; Smaïl-Faugeron 
et al., 2018; Agnihotry et al., 2019). Few article talk about 
the cumulative frequency parameter (Quiñones et al., 
2017). However, in this phase three clinical trial study, 
which is the result of a public-private institutional 
collaboration, authors demonstrated an another 
economical or life aspect advantage, such as a decrease 
down to than five times less moreover the oral care 
duration, in term of products quantity and patient shift 
joining the clinical dentistry office. 

The mouth sore is characterized by a benign but painful 
ulceration of the oral mucosal infectious, irritative or 
hormonal origin; the prevalence of this lesion increases 
with age (Amadori et al., 2017). Different sources of 
advices, from traditional or conventional practitioners, 
were used by the patients to treat such recurrent lesion 
(Sawair, 2010). In daily practice, if it does not disappear 
spontaneously without treatment after about a week 
(Staines and Greenwood, 2015), it is conventionally 
treated by the use of a mouthwash or an antibiotic (Meiller 
et al., 1991; Al-Maweri et al., 2020). According to the 
present study, the duration mean values of painful 
sensation and care calculated from the aphthous lesion 
treatment by local application of Paederia thouarsiana 
extract was significantly shorter than those in the control 
cases treated by Hextril® mouthwash. The observed 
difference is statistically significant (p<0.0001). This 
superior efficiency of the Paederia thouarsiana extract 
could be due to the healing and antiseptic effects of the 
extract (Ramanampamaharana et al., 2010). In addition, 
Hextril® was used as mouthwash (Chadwick et al., 1991), 
applied only for few minutes per day but Paederia 
thouarsiana extract might stay all the day in the aphthous 
lesion. Thus, the use of the Paederia thouarsiana extract 
would be proposed to improve  the  treatment of aphthous  



 
 
 
 
lesions in a public oral health care center. The elimination 
of causative agents is the first-line treatment of 
periodontal disease (Torabinejad and White, 2016). In the 
Dentistry office of Garrison Infirmary, the Paederia 
thouarsiana extract was used as an additional supplement 
to classic treatment. The results of this study showed that 
apart from the removal of causative agents, the addition of 
the Paederia thouarsiana extract into the periodontal 
disease treatments exhibited advantages in terms of 
treatment duration shortening as well as reducing time 
rate healing. The difference between the mean values of 
the two types of treatment (DT and DT+PtE) was 
statistically significant (p<0.0001). Indeed, the Paederia 
thouarsiana extract seemed to produce synergistic effects 
with the conventional treatment. This could be due to its 
antiseptic and healing properties (Ramanampamaharana 
et al., 2010). Although, according to the recommendations 
of the National Agency for Accreditation and Evaluation in 
Health (ANAES, 2002) in France, the local antiseptics, 
namely, Sanguinarine or Chlorhexidine, do not bring 
significant improvement or seem to have no effect on 
clinical parameters of periodontal disease (Grossman et 
al., 1989; Paolantonio et al., 1989). The local application of 
the Paederia thouarsiana extract might be an ideal and a 
promising product to treat periodontal disease in a public 
dental care center. According to the recommendations of 
good practice by the French Agency for Safety of Health 
Products (AFSSAPS, 2011), the prescription of antibiotics 
should be reserved for the situations for which they are 
needed. However, the risk of infection after tooth 
extraction of healthy young people is about 10%; it can go 
up to 25% in patients who are already sick or whose 
immunity is impaired (Filippi, 2001). This risk is increased 
in deprived subjects, with poor oral hygiene (Lodi et al., 
2012). Thus, in the Dentistry Office of Garrison Infirmary, 
the prescription of oral antibiotics after extraction is 
almost systematic (Lodi et al., 2021) since it is a public oral 
health care center. In case of post-avulsion wound, the use 
of the Paederia thouarsiana extract made it possible to 
obtain an uncomplicated healing in the two firsts control 
sessions for the majority of cases. The difference, between 
the mean values of systematic control times, until the cure 
of the two types of treatment (AMOX and AMOX+PtE), was 
statistically significant (p<0.0001). However, for the cases, 
those were not treated with Paederia thouarsiana extract, 
the treatment spreads on average up to fourth systematic 
control times; by the fact that 5.8% (16 cases) had a 
complicated post-avulsion with a type of alveolitis from 
the first control. According to Filippi (2001), the local 
application of Solcoseryl in the wound after osteotomy or 
an intra-alveolar application of 0.2% Chlorhexidine 
gluconate seemed to develop a preventive effect against 
infection. To infer that, the absence of alveolitis in the 
cases treated with the Paederia thouarsiana extract could 
be due to the antiseptic and healing effect of the extract, as 
demonstrated during the previous studies 
(Ramanampamaharana et al., 2010). The combination of 
Amoxicillin and Paederia thouarsiana extract would be an 
alternative care to improve the management of post-
avulsional wound in a public oral health center. The 
treatment of dental caries using Paederia thouarsiana 
extract showed to be more effective both in terms of 
shortening the painful sensation and the care duration: the 
statistical analysis of the results led to a highly significant 
difference   between    the   mean   values   from   dentinitis  
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studied cases (treated with the Paederia thouarsiana 
extract) and those of control cases (treated with Zinc 
Oxide Eugenol or ZOE); a highly significant difference (p-
values were 0.0059, 0.0027 and less than 0.0001), was also 
observed between the mean values from pre-pulpitis 
studied cases (treated with the combination of Paederia 
thouarsiana extract) and control cases (treated with 
conventional products alone), p-values were all less than 
0.0001 for pulpitis studied cases (Figure 5). As shown in 
figure 7d-e-f, the effectiveness order of each product used 
for dental caries treatments was: ZOE&PtE > ZnO+PtE > 
ZOE. The superiority effect of ZOE&PtE over the mixture 
made of ZnO+PtE could be due to the fact that with 
ZOE&PtE, the Paederia thouarsiana extract was placed in 
direct contact with the lesion and covered with Zinc Oxide 
Eugenol. Apparently, Paederia thouarsiana extract worked 
better than the one if it was mixed with the Zinc Oxide 
powder which might delay the expected effect. It was also 
assumed that for the ZOE&PtE type treatment, the water-
soluble extract would be protected under the Zinc Oxide 
Eugenol filling while for the mixture of ZnO+PtE paste, it 
would have dissolved easily and rapidly in saliva. The 
styling treatment is especially indicated when caries was 
sufficiently remote from the pulp chamber (over 2 mm) to 
cause dentin healing while maintaining the pulp integrity. 
As presented in Figure 7, patients treated with Paederia 
thouarsiana extract, alone or combined with conventional 
practice, were certainly healed earlier. But, comparing the 
cumulative percentages, there were no statistically 
differences between treatment with AMOX vs AMOX+PtE 
(EXO, Figure 7c), ZnO+PtE vs ZOE&PtE (DEN, Figure 7d) 
and ZOE+PLP vs ZOE&PtE (PULP2, Figure 7f); p-values 
were 0.979, 0.811 and 0.208, respectively. Only in those 
cases, the combination therapies with Paederia 
thouarsiana extract was statistically, but not medicinally, 
not more effective compared to conventional practice only. 
For the other cases, the statistical differences (p-values 
inferior to 0.05 or 0.01) were highly / significant 
indicating that combination therapies were largely 
effective than those applying conventional practice only. 
Only, early therapeutic failures were observed during the 
treatment of pulpitis by styling, in which the frequency 
was largely low for treatment with Paederia thouarsiana 
extract compared to the one without the extract (p<0.05); 
it confirmed the previous studied results 
(Ramanampamaharana et al., 2010) and indicated the 
additional advantage applying combination therapies with 
Paederia thouarsiana extract. In all treatment cases for 
acute pulpitis, all patients (100% for whose treated with 
ZOE or ZOE&PtE but almost all, 99.99% for whose treated 
with ZnO+PtE) were healed in the 7th systematic control 
time, indicating a prolongation of care intervention 
manifesting inflammation persistence. Nevertheless, more 
than 50% (of patients treated with ZOE&PtE) were 
achieved their treatment at the 4th systematic control time, 
it was not the situation for patients from control cases 
(ZOE) nor, but almost, for those from the ZnO+PtE group; 
anyway, the statistical difference was highly significant (p-
values = 0.000) comparing cumulative frequencies (Figure 
7e). Since the effectiveness order described previously 
was still maintained, the possible hypothesis that could 
put into question the extract effect regarding this failure 
might be excluded. The persistence of pulp inflammation 
could be due to a more or less significant destruction of 
the   pulp  ceiling  that  the  extract  and   the   conventional  
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Figure 7: Cumulative frequency of definitive intervention, indicating the totally effective of healed patients in nth systematic control time, during the oral conditions care (mouth sore, 
periodontal disease, post-avulsional wound, dentinitis, pre-pulpitis and pulpitis) according to the applied treatment or care (HEXT: Hextril®, PtE: Paederia thouarsiana extract, DT: descaling, 
DT+PtE: descaling followed by Paederia thouarsiana extract application, AMOX: Amoxicillin, AMOX+PtE: Amoxicillin tablet taken by orally plus Paederia thouarsiana extract application, ZOE: 
Zinc Oxide Eugenol, ZnO+PtE: Zinc Oxide plus Paederia thouarsiana extract, ZOE&PLP: Zinc Oxide Eugenol added above Pulperyl®, ZOE&PtE: Zinc Oxide Eugenol added above Paederia 
thouarsiana extract. Red and green vertical columns for studied cases (combination therapies) and blue color for control cases (conventional practice only). 



 
 
 
 
product will not be able to quickly heal. According to 
Delbos Yves et al. (2010), in pediatric individuals, the large 
volume of the pulp chamber compared to the coronal 
volume as well as the significant permeability of the dentin 
of deciduous teeth are responsible for the large frequency 
of therapeutic failures to this method. Nevertheless, this 
study showed that treatment with the Paederia 
thouarsiana extract could possibly enhance the efficiency  
of pulp capping seen with its use, it was founded that there 
was a decrease of up to four times lower than the 
frequency of therapeutic failures. For the treatment of 
cavities by pulpectomy, the effect of the Paederia 
thouarsiana extract was comparable to that of Pulperyl® 
(Figure 7f). Then, Paederia thouarsiana extract should 
have a similar antiseptic property, even a little higher than 
the Pulperyl®. An improved quality of care at public dental 
practice could be advanced through the use of the Paederia 
thouarsiana extract. Knowing that, the lack of time is part 
of the reasons for refusal of endodontic care by patients in 
Madagascar (Ramaroson et al., 2011); then, the reduction 
of the monitoring sessions effective could motivate clinical 
dentistry patients, especially Malagasy people, to properly 
maintain their oral health state. 

In the management of oral pain, quick pain relief, 
immediate elimination of infectious agents and the 
accelerated healing process would be the priority of the 
dentist (Laskin, 1975). As extracted from the related 
Paederia gender, iridoid glycosides might be the basis of 
Paederia thouarsiana chemical structure of its active 
molecules (Inouye et al., 1969; Quang et al., 2002; Kim et 
al., 2004; Wu et al., 2013). These would give it a very 
remarkable anti-inflammatory (or even anti-nociceptive, 
analgesic and/or painkiller), antioxidant, antiseptic (anti-
infectious, antibacterial) and healing activities (De et al., 
1994; Chen et al., 2007; Chen et al., 208; Chu et al., 2008; 
Osman et al., 2009; Liu et al., 2012; Zhu et al., 2012; Das et 
al., 2013; Hu et al., 2013; Kumar et al., 2014; Wang et al., 
2014; Kumar et al., 2015; Panda et al., 2016; Kim et al., 
2020); compared to the reference treatment products, the 
extract may act advantageously in a short time. Thus, the 
extract ingredients would have a very good combination of 
synergistic effects (Rajashekhara et al., 2011; Jiang et al., 
2012) and applying herbal extracts might be a promised 
preventing practice for oral conditions (Kumar et al., 
2013). To infer that, Paederia thouarsiana extract would 
be an ideal and promising phytomedicine for care and 
treatment in the field of oral health in general, and 
particularly in odontostomatology. It was observed that 
during the treatment of dental caries, the addition of the 
extract alone with the Zinc Oxide powder decreased the 
intensity of the effectiveness of the applied treatment. This 
would explain by the strong polarity of the extract 
compared to that of Zinc Oxide (which is a rather lipophilic 
substance). Therefore, the duration of patient care is 
prolonged, and even therapeutic failures occur in few 
cases, especially during the acute pulpitis care. Indeed, the 
mixture, prepared with ZnO, would reduce the rate of 
transfer of the active ingredients to its site of action, in 
other words, the nerves at the bottom of the decayed 
cavities. On the other hand, the combination of Zinc Oxide 
Eugenol within the mixture would significantly improve 
care efficiency, thus avoiding therapeutic failures. More 
preferably, a direct application of the Paederia thouarsiana 
extract to an open wound or inflamed gums provided an 
intensive recovery compared to the reference treatment  
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products. Therefore, the Paederia thouarsiana extract was 
excellent in this regard: its direct application was 
accelerated the lesion healing. In addition, during the all 
studied period, no unexpected reaction nor recurrence 
case was recorded from patients of the both traditional 
and conventional practices. These should indicate a 
comfortable use for patients receiving the combination 
therapies. 
 
 
CONCLUSION 
 
Everyday renewed direct application of Paederia 
thouarsiana extract immediately relieved pain with 
average care duration decrease (mouth sore, periodontal 
diseases and post-avulsional wound). For tooth decays 
(dentinitis, acute and chronic pulpitis), permanent contact 
to the lesion or an association of the Paederia thouarsiana 
extract with Zinc Oxide Eugenol was more beneficial. In all 
condition cases, pain relief accompanied with 
inflammation sign disappearance and pronounced quick 
time healing were frequently examined. For health care 
duration, the totalities of patients, receiving combination 
therapies (Paederia thouarsiana extract and conventional 
practice), were healed earlier. Therapeutic failure was 
observed only during the pre-pulpitis care: its percentage 
was four times lower in patients from studied cases. 
Neither patient unexpected reaction nor recurrence 
condition was recorded. The achieved results 
demonstrated the potential contribution of traditional 
remedies to decrease the rate of drug coverage in the 
odontostomatology field and improve the practices offered 
by dentists. The combination therapies with Paederia 
thouarsiana extract would be an alternative care to 
improve the management of painful oral conditions in a 
clinical dentistry practice. 
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ANNEXE: Products preparation and application 
 
- AMOX : Amoxicillin tablet taken per os (by orally) 
- AMOX+PtE : Amoxicillin tablet taken per os followed by Paederia thouarsiana extract application 
- DT : tooth descaling 
- DT+PtE : tooth descaling followed by Paederia thouarsiana extract application and/or mouthwash 
- HEXT : Hextril® solution for mouthwash 
- PLP : Pulperyl® solution for local application 
- PtE : Paederia thouarsiana leaf hydro alcoholic extract for prepared mixture or direct application  
- ZnO : Zinc Oxide powder for dental cement 
- ZnO+PtE : application of prepared mixture of Zinc Oxide plus Paederia thouarsiana extract  
- ZOE : prepared mixture of Zinc Oxide Eugenol (essential oil ingredient) for dental filling material 
- ZOE&PLP : prepared mixture of Zinc Oxide Eugenol applied above the Pulperyl® solution 
- ZOE&PtE : prepared mixture of Zinc Oxide Eugenol applied above the Paederia thouarsiana extract 
 


