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Abstract Objective: Evaluate the effect of a multidrug solution, adopted by a referral hospital for

cancer to control and treat chemotherapy-induced oral mucositis in rats.

Methods: Oral mucositis (OM) was induced by 5-Fluorouracil (5-FU), and the animals were

treated with saline (n = 8, G1), 0.12% chlorhexidine (n = 8, G2); and multidrug solution

(n = 8, G3). The animals were submitted to clinical and histological analysis of the lesion using

mucosal fragments. The animals’ food consumption during treatment was also evaluated.

Results: Clinical improvement (p< 0.05) was observed in the groups treated with the multidrug

solution and 0.12% chlorhexidine digluconate. In G2 and G3, there was a prevalence of reepithe-

lialization covering <50% of the lesion. Evaluation of the inflammatory infiltrate indicated that the

G1 treatment permitted an intense inflammatory response in all animals, yet this evaluation param-

eter was moderate in groups G2 and G3. The G3 group (p< 0.05) presented higher food consump-

tion than the other groups.

Conclusions: The multidrug solution improved the clinical and histological parameters of the

chemotherapy-induced oral mucositis, as well as promoted an increase in food intake.
� 2023 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is

an open access article under theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

In patients undergoing chemotherapy and/or radiotherapy,
oral mucositis (OM) is an important acute adverse effect in
the oral cavity, and is considered the most common cause of
morbidity and mortality (Zhang et al., 2016). Oral lesions

can lead to a considerable decrease in the quality of life. OM
causes difficulty in feeding, pain, burning when swallowing,
and poor coordination of the speech muscles. In addition,

the injury can represent a gateway for opportunistic infections.
(Bolouri et al., 2015).

When caused by chemotherapy, OM presents a prevalence

of 40%, and when caused by combination radio-chemotherapy
the prevalence can reach 100% (Panahi et al., 2010). Direct
damage to the mucous membrane due to the production of
reactive oxygen species, and secondary infections in the oral

region due to immunological depression associated with
myelosuppression can both contribute to the appearance of
OM (Bian et al., 2015).

From a clinical point of view, OM is characterized by
erythematous lesion with the presence of edema or ulcera-
tion, and can be accompanied by changes ranging from mild

to severe burning sensations (Yoshino et al., 2013). Symp-
toms such as eating and sleeping disorders, communication
difficulties, and acute pain are also associated with the dis-

ease and reduce the quality of life of affected individuals
(Rodrı́guez-Caballero et al., 2012). OM can cause loss of
consciousness and forced cessation of treatment (Vieira
et al., 2012).

The treatments for OM include oral hygiene (Rodrı́guez-
Caballero et al., 2012), mouthwashes with antimicrobial agents
(Vieira et al., 2012), the use of anti-inflammatory drugs (Lalla

et al., 2014), topical and systemic analgesics (Nicolatou-Galitis
et al., 2013), topical antioxidants (Moura et al.,2016), protec-
tive agents, mucosa lining treatments with B (Lalla et al.,

2014) complex vitamins and cryotherapy (Nicolatou-Galitis
et al., 2013). Previous study has demonstrated that the use of
low-level laser therapy and antimicrobial based mouthwash

solutions are effective, especially 0.12% chlorhexidine diglu-
conate (Moura et al., 2016).

The scarcity of consistent information concerning adoption
of validated protocols for treatment of chemotherapy induced
OM drives reference hospitals treating cancer to establish their

own protocols for treatment and prevention of the disease.
One of these therapeutic proposals includes the use of a mul-
tidrug solution for daily mouthwash: (nystatin, dexametha-

sone, diphenhydramine, morphine, lidocaine, B vitamins and
saline) (Costa et al., 2018; Ribeiro et al., 2015). So, this study
aimed to evaluate this therapeutic proposal for chemotherapy-
induced OM in rats, using clinical and histopathological eval-

uation parameters, food intake, and the pharmaceutical com-
patibility of the solution components.

2. Materials and methods

2.1. Animals

Twenty-four male Wistar rats, aged between 90 and 100 days,
and an average weight of 300 g, were obtained from the Vivar-

ium of the Centro Universitário de João Pessoa, Paraı́ba, Bra-
zil. The sample size definition was conducted in accordance
with ANOVA testing (One-way), and for sample calculation,

the highest sample proportion for the treatment was estimated
using values obtained from a previous study determining the
clinical efficacy of laser therapy, a proven alternative method
for the treatment of oral mucositis (Migliorati et al., 2013).

The sample design adopted a confidence level of 95% (one-
tailed alpha error = 5%), study power of 80% (1 � b), and
an effect magnitude (g of hedge) of 1.3, resulting in a compo-

sition for each experimental of 8 animals per group.

2.2. Ethical considerations

The research project was previously approved by the Ethics
Committee on the Use of Animals at the Federal University
of Paraı́ba on May 25, 2018, under no. 6464080318.
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2.3. Substances used and drug preparation

– Chemotherapy. 5-FU (Fauldfluor� 2.5 g/50 mL, LIBBS

Farmacêutica Ltda., São Paulo – SP, Brazil).
– Oral lesion inducer – topical application. 20% acetic acid
(C2H3COOH, 99.7%, NEON Farmacêutica Ltda., São

Paulo – SP, Brazil) administered dose of 100uL. – Reference
drug. Chlorhexidine digluconate 0.12% (Periogard�, Rey-
mer, Goiânia – GO, Brazil).

– Multidrug solution. The drugs used to prepare the experi-
mental multidrugs solution are described in Table 1.

2.4. Methodological design

The investigation is characterized as an in vivo, controlled, ran-

domized, and double-blind study. The animals were randomly
divided into 3 groups:

Group 1 (G1): Negative control, composed of 8 animals

that underwent the OM induction protocol and received
0.9% saline.
Group 2 (G2): Positive control, composed of 8 animals that

underwent the OM induction protocol and received treat-
ment with 0.12% chlorhexidine digluconate.
Group 3 (G3): Experimental group, composed of 8 animals
that underwent the OM induction protocol and received

treatment with the multidrug solution.

2.5. Animal experimentation

The rats received an intraperitoneal injection of 5-FU (30 mg/
kg/day) on the 1st, 2nd, and 3rd days of the experiment. Sub-

sequently, on the 4th day of the experiment, to form ulcers in
the buccal fornix region of the lower incisor, a 9 mm2 filter
paper soaked with 20% acetic acid (100 mL), was applied for

60 s to each animal, according to the recommended technique
(Fujisawa et al., 2003).

After OM induction, treatment began on the 5th day, and
continued until the 8th day of the experiment. The solutions

for groups 1, 2, and 3 were administered every 4 h, 100 mL
applied with the aid of a sterile cotton swab for 60 s, with a
12-hour non-use interval (8:00 PM–08: 00 AM), for 4 days.

2.6. Feed/nourishment

All animals were fed in a controlled manner throughout the
experiment, with 100 g/day/cage of standard Presence� pellet
food at the beginning of each day. They were weighed each fol-

lowing day (24 h period) using residual ration, to calculate
food intake, this since the principal signs and symptoms of oral
mucositis are pain and difficulty in food intake (Schirmer et al.,
2012).

2.7. Clinical evaluation

The OM injuries were evaluated for days 5, 6, 7, and 8 using

photographic records from a digital camera (Canon EOS
T5i) with good resolution (12.3 MP), and a thirty-five – eighty
millimeter (35–80 mm) objective with autofocus. Clinical eval-

uation of the OM severity was performed by observing the
photographs, having been previously mixed, coded, and blind
analyzed by a single examiner using the parameters described

previously (Sonis et al., 2000). This analysis was performed
twice by the same examiner, with an interval of one month,
for correct calibration (: 0.87).

2.8. Histological evaluation

Upon finishing the experiments, all animals were euthanized.
The specimens obtained from an excisional biopsy of the buc-

cal fornix of the lower incisors were fixed in 10% buffered
formaldehyde and included in paraffin. The anatomical speci-
mens were sequentially stained in hematoxylin and eosin (HE),

and under light microscopy (Leica DM500, Leica Microsystem
Vertrieb GmbH, Wetzlar, DE), a previously trained examiner,
with a degree in stomatopathology, performed histomorpho-

logical analysis of the specimens. The degree of reepitheliza-
tion of the wounds was assessed according to criteria
proposed previously described (Meireles et al., 2008), and the
intensity of the inflammatory infiltrate in the tissues was ana-

lyzed based on criteria proposed by the previous study
(Isana et al., 2013). The histological examination was per-
formed as a blind test.

Table 1 Multidrugs solution components used to treatment of oral mucositis.

Components Molecular Formula Quantity Action

Nystatin (Micostatin�, Bristol-Myers Squibb Farmacêutica S.A. –

São Paulo – SP, Brasil)

C47H75NO17 20 mL Antifungal

Dexamethasone (Decadron�, Aché Laboratórios Farmacêuticos

S.A. Guarulhos – SP, Brasil)

C22H29FO5 1 ampule of 1 mL Anti-inflammatory

Diphenhydramine (Difenidrin�, Cristália Produtos Quı́micos

Farmacêuticos Ltda. – Butantã – São Paulo-SP, Brasil)

C17H21NO 1 ampule of 1 mL Anti-histamine

Morphine (Dimorf�, Cristália Produtos Quı́micos Farmacêuticos

Ltda. – Butantã – São Paulo-SP, Brasil)

C17H19NO3 1 ampule of 1 mL Analgesic

Lidocaine 2% (Xylocaı́na�, Hipolabor Farmacêutica Ltda. Borges

/Sabará – MG, Brasil)

C14H22N2O 10 mL Anesthetic (local)

B complex vitamins (Complexo B Medquı́mica�, Medquı́mica

Indústria Farmacêutica S.A. – Juiz De Fora – MG, Brasil)

C6H6ON2 1 ampule of 1 mL Tissue repair adjuvant

Physiological Saline Solution 0.9% (Cloreto de Sódio 0.9%, Pro

Soro Dauf Indústria Farmacêutica S.A, Brasil)

NaCl 250 mL Vehicle

Source: Protocol for the treatment of oral mucositis used by a referral hospital for cancer treatment (Oliveira et al., 2011).
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2.9. Differential Thermal Analysis (DTA)

Differential thermal analysis was performed using a Shimadzu
simultaneous thermal analyzer, the derived thermogravimetry
model (DTG), and the following parameters were established:

closed aluminum crucibles, mass of 2.0 mg (±0.1) for each
sample, and nitrogen atmosphere with gas flow controlled at
50 mL/min. Thermoanalytical curves were performed in the
temperature range from 25 to 450 �C, with a heating rate of

10 �C/min. The data were analyzed using Shimadzu’s TASYS
software. Compatibilities between the active pharmaceutical
ingredients (API) were carried out, evaluating the thermal

behavior of the drugs alone and in binary mixtures a 1:1 ratio.
The compatibility assessments were carried out based on the
methods described by (Wesolowski and Rojek, 2013).

2.10. Statistical analysis

The data obtained from the weighing of individual feed rations

were recorded in Microsoft Excel and analyzed using descrip-
tive and inferential statistics (normality test of Shapiro-Wilk),
where values related to the ration weights presented a normal
distribution for all evaluation days in all experimental groups,

using paired T-test and one-way ANOVA with duplicate mea-
surements The scores obtained from the reepithelization and
inflammatory infiltrate assessments were subjected to statisti-

cal analysis using the Kruskal-Wallis test with the Student-
Newman-Keuls post-test. It was adopted a significance level
of 5%.

3. Results

With administration of 5-FU and topical application of acetic

acid (20%), the appearance of induced OM was observed with
the presence of ulcers. These ulcers covered from 50% of the
application site to complete mucosal ulceration, which con-

firmed our validation of the proposed protocol for experimen-
tal lesion induction described in previous study (Shimamura
et al., 2018).

For all groups, the OM induction protocol caused mortal-

ity (12.5% of the sample). During the experiment it was
observed that some animals were weakened, with clinical signs
of alopecia, an infection associated with mucositis and

decreased food consumption.
According to the proposed scale (Sonis et al., 2000), all

groups started the treatment protocol (5th day) with similar

OM degrees, varying between scores of 4 and 5, which respec-
tively indicate either formation of ulcers covering 50% of the
region, or complete mucosal ulceration. When comparing all
groups at each experimental time, a difference on days 7 and

8 was observed between the animals that used saline solution
(G1) and the animals of the other groups, with significant clin-
ical improvement (p< 0.05) in the groups who used 0.12%

chlorhexidine digluconate solution (G2) and the multidrug
experimental solution (G3). These data are presented in
Table 2.

Histological analyses were performed for each group sepa-
rately on the last day of the experiment. No reepithelialization
process was observed for the entire saline treated group. In the

groups treated with 0.12% chlorhexidine digluconate and with
the multicomponent solution, there was evidence of reepithe-

lization (<50% of the lesion), with no significant difference
between the experimental groups (p= 0.2654, Kruskal-

Wallis). The histological analysis data referring the reepithe-
lialization process are shown in Table 3.

Regarding the reepithelialization process, for all analyzed

cases, an area of epithelial lining discontinuity was found, cov-
ered by eosinophilic material with a fibroid aspect. Within this
fibroid material, varying amounts of colonies of microorgan-

isms were observed. These findings can be seen in Fig. 1A.
Evaluation of the inflammatory infiltrate indicated that the

treatment with saline permitted a predominance in intense
inflammatory response. However, as shown in Table 3, the

majority of animals treated with 0.12% chlorhexidine diglu-
conate, and all animals submitted to the multicomponent solu-
tion presented histological sections characterized by moderate

inflammatory infiltrate. Statistical analysis indicated that as
compared to the saline solution group, a significant improve-
ment in inflammatory response occurred only for the animals

treated with the multidrug solution, (Kruskal-Wallis test and
Student-Newman-Kewls post-test, p = 0.0237).

In evaluation of the inflammatory infiltrate, for all groups
the connective tissue underlying the epithelial tissue was char-

acterized with an exuberant granulation reaction, with fibrob-
lasts displaying bulky nuclei and newly formed blood vessels,
some of which exhibited inconspicuous lumen. The elements

described were arranged in the middle of thin and elongated
collagen fibers, being predominantly loose and permeated by
mononuclear inflammatory infiltrate consisting of lympho-

cytes and macrophages. In superficial regions of the connective
tissue, without epithelial tissue covering, areas of neutrophilic
inflammatory infiltrate were also observed. These findings are

presented in Fig. 1B.
The consumption curves are similar for the 0.12%

chlorhexidine digluconate and multidrug solution groups,
yet all groups presented a decrease on the 5th day, with a vari-

ation in consumption until the last day of the experiment, but
presenting a decreasing food intake trend for all animals.

Regarding food intake, we observed that shortly following

the chemotherapy an increase in feeding occurred. However, at
the last ration weighing, all groups presented a significant
decrease in feeding (p< 0.05, ANOVA one-way test with mea-

surements duplicated). When comparing the groups by food
consumption, it was noted for being generally similar in all
groups in the differing experimental times, and presenting sta-

Table 2 Clinical parameter defined in degrees of lesion

severity, and assessed during the treatment of chemotherapy-

induced oral mucositis in Wistar rats with different therapeutic

protocols. Values expressed as medians.

Groups Days

5� 6� 7� 8�

Degree of severity

Saline 4 4 5 5

0.12% chlorhexidine digluconate 4 5 3* 2*

Multicomponent solution 5 5 4* 3*

* Significant difference observed when values were compared with

values within the same group at the beginning of treatment, and

compared at the same time period with values of the control group

(saline). p< 0.05, Kruskal-Wallis test.
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tistical difference (p < 0.05) on days 4 and 5 alone, but with
progressively decreasing consumption. These results are shown

in Table 4.
Table 5 presents the endothermic and exothermic events

observed in the binary mixtures analyzed. In the multicompo-
nent solution proposed for OM treatment, five drugs were used

with a vitamin complex: diphenhydramine, dexamethasone,
nystatin, lidocaine, morphine, and a vitamin B complex. It
was observed that all of the analyzed binary mixtures pre-

sented potential incompatibilities.

4. Discussion

This is the first experimental study using an animal model to
evaluate the effect of a multidrug solution, proposed by a ref-

erence cancer treatment hospital. The results collaborate for a
better understanding of drug protocols potentially aimed at

treatment of chemotherapy-induced OM.
In this study, the chemotherapeutic 5-Fluoruracil (5-FU), a

pyrimidine analogue, was used for the chemotherapy protocol.
This medication is widely prescribed for the treatment of

breast, head, and neck cancer (Van Kuilenburg and Maring,
2013). It acts, in general, by inhibiting cell division by blocking
both DNA synthesis (enzymatic inhibition) and to a lesser

extent, RNA (Shimamura et al., 2018). Currently, 5-FU is used
in combination with other drugs, such as Busulfan, and
Methotrexate, to improve the rate of antineoplastic response

(Brunton et al., 2019).
This mortality rate may be related to a more severe mucosi-

tis, since the animals studied in this experiment did not present

cancer in development, and the only systemic changes caused
were due to the intraperitoneal infusion of the antineoplastic
drug and topical induction with acetic acid in the oral mucosa.

Table 3 Degrees of reepithelization and presence of inflammatory infiltrate in lesions of oral mucositis induced by chemotherapy, in

Wistar rats, treated with saline (G1), 0.12% chlorhexidine digluconate (G2), or multicomponent solution (G3).

Groups Degree of reepithelization n (%) Degree of inflammatory infiltrate n (%)

1 Absent 4 (57.1%) Moderate 2 (28.6%)

Reepithelization that covers <50% of the wound 3 (42.9%) Intense 5 (71.4%)

2 Absent 2 (28.6%) Moderate 5 (71.4%)

Reepithelization that covers <50% of the wound 4 (57.1%) Intense 2 (28.6%)

Reepithelization that covers >50% of the wound 1 (14.3%)

3 Absent 1 (14.3%) Moderate 7 (100.0%)

Reepithelization that covers <50% of the wound 6 (85.7%)

Fig. 1A H&E image of the histological section of the animals’

oral mucosa, after treatment, detailing the reepithelialization.

Fig. 1B H&E image of the histological section of the animals’

oral mucosa, after treatment, detailing the inflammatory response.

Table 4 Comparison of average food (grams) consumption

per day between the experimental groups.

DAY GROUP Average ± SD

(g/day)

Significance (P-

value)

DAY

02

G1 63.00 ± 1.68 0.379

G2 66.00 ± 1.87

G3 66.25 ± 3.30

DAY

03

G1 48.50 ± 2.66 0.413

G2 53.50 ± 3.20

G3 51.50 ± 1.44

DAY

04

G1 59.00 ± 4.02a 0.003

G2 58.75 ± 2.72a

G3 85.50 ± 6.02b

DAY

05

G1 27.50 ± 0.64A 0.002

G2 30.00 ± 0.91A

G3 35.50 ± 1.65B

DAY

06

G1 36.75 ± 8.60 0.271

G2 22.00 ± 2.97

G3 27.50 ± 5.20

DAY

07

G1 10.50 ± 7.00 0.212

G2 20.00 ± 1.58

G3 20.75 ± 2.21

DAY

08

G1 5.75 ± 3.61 0.089

G2 15.25 ± 3.96

G3 18.50 ± 3.50

Legend: SD = Standard Deviation; One-way ANOVA with repe-

ated means test; Significance = 5%; Different letters indicate dif-

ferences between groups.
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Some studies indicate that chemotherapy acts on rapidly
proliferating cells in the basal layer of the epithelium, causing

the loss of the tissue’s ability to renew itself. Mucous ulcera-
tions, which are associated with OM, are a consequence of
these events (Sonis, 2004) and it is therefore suggested that

these processes were facilitated by trauma and the action of
pathogenic oral microorganisms.

The animals started presenting a complete clinical picture

of mucosa ulceration on approximately the 4th day after
chemotherapy application. Following the 3rd day of treat-
ment (day 7 of the experiment), a significant clinical
improvement was observed for the groups treated with

0.12% chlorhexidine digluconate and the multidrug solution.
Previous studies (Costa et al., 2018; Ribeiro et al., 2015) had
indicated that complete remission of lesions/healing occurs 5

–14 days after the beginning of the protocol. However, the
animals had been treated for 4 days. Thus, a gradual remis-
sion of symptoms would be possible if the treatment time

was increased.
In the multicomponent solution, nystatin, which is insol-

uble in water was used as an antimicrobial drug. In preparing
the test solution, saline was used, which presents water as one

of its components. It remains possible that the insolubility of
nystatin in the vehicle used to prepare the multicomponent
solution prevented its pharmacological effect, and thus con-

tributed to the appearance of colonies of microorganisms
(Brunton et al., 2019).

Regarding food intake, these findings corroborate those

described in the literature, which point out that of the principal
signs and symptoms of oral mucositis, feeding difficulty stands
out (Fujisawa et al., 2003; Rodrı́guez-Caballero et al., 2012).

When comparing the groups by food consumption, this
analysis is important because according to (Sacono et al.,

2008), the measure of average feed intake reflects the evolution
of clinical severity, though it is possible that the improvement

in OM observed during the treatment time was not sufficient to
improve the animals’ food intake.

The binary tested associations presented incompatibility for

all of the active pharmaceutical ingredients; the sum of the
results of the thermogravimetry curves for the mixtures did
not correspond to the individual curve values (Oliveira et al.,

2011). However, clinical improvement and reduction of the
inflammatory process can be seen from the biological tests, a
fact that stimulates our understanding of the pharmacological
effects promoted by the API in the multicomponent solution.

Diphenhydramine is among the principal first-generation
antihistamines, and presents significant sedation and choliner-
gic blockage (Wyngaarden and Seevers, 1951) that is, the pres-

ence of this drug in the multicomponent solution, administered
topically, may be justified by its potential to minimize possible
adverse reactions promoted by other components of the

solution.
Considering that OM is an inflammatory process, the use of

dexamethasone, (a long-acting corticosteroid that plays a role
in all phases of the inflammatory process), contributes to the

treatment of the mucosal ulcerations, preventing the progres-
sion of the inflammatory response and destruction of tissue
(Wyngaarden and Seevers, 1951). In this sense, its presence is

justified in the multicomponent solution, since it acts directly
on the damaged tissue.

Nystatin is an important component of the solution, it is

effective in treating fungal infections, such as candidiasis. In
view of facing OM, the use of the proposed solution containing
nystatin is recommended to both prevent and treat clinical

evolution. (Ribeiro et al., 2015). However, during preparation
of the multicomponent solution, saline is used, and given the

Table 5 Thermal analysis of the active pharmaceutical ingredients in the multidrug solution.

Active Pharmaceuticals Event Incompatibility

Peak Temperature (�C) Enthalpy (J/g)

Diphenhydramine 170.83 �271.48 –

Dexamethasone 228.85 �111.00 –

Nystatin 159.09 �6.39 –

*Multivitamin 129.68 �2,550.00 –

Morphine – – –

Lidocaine 80.17 �275.85 –

Dexamethasone + Nystatin 168.46 �6.30 INC

Dexamethasone + Lidocaine 84.10 �143.44 INC

Dexamethasone + Diphenhydramine 147.10 �121.00 INC

Nystatin + Lidocaine 85.14 �151.00 INC

Nystatin + Diphenhydramine 146.42 �143.00 INC

Lidocaine + Diphenhydramine 84.77 �6.60 INC

Morphine + Dexamethasone 106.40 �881.60 INC

Morphine + Diphenhydramine 129.42 �4,980.00 INC

Morphine + Lidocaine 129.13 �3,500.00 INC

Morphine + Nystatin 162.03 �76.66 INC

Morphine +Multivitamin 103.12 �369.43 INC

Multivitamin + Diphenhydramine 129.18 �9.35 INC

Multivitamin + Dexamethasone 107.83 �26,570.00 INC

Multivitamin + Lidocaine 79.28 �3.56 INC

Multivitamin + Nystatin 109.91 �1.89 INC

Legend: INC – incompatible.
* Multivitamin = Vitamin B complex.

Effect of multidrug solution for the treatment 383



physicochemical properties of nystatin, solubilization does not
occur in this vehicle, which may compromise its pharmacolog-
ical activity. Thus, one might choose another antifungal that is

soluble in this vehicle.
The use of vitamin complexes brings a degree of relief in

OM symptoms, a fact that may be associated with the anti-

inflammatory action of the multicomponent solution (Peres
et al., 2013; Ribeiro et al., 2015), since B complex vitamins
have an adjuvant action in tissue repair.

Due to the repercussion of OM symptoms on the patients’
quality of life, the use of analgesics and local anesthetics is
mentioned by some authors (Brunton et al., 2019; Van
Kuilenburg and Maring, 2013; Wesolowski and Rojek,

2013). In severe cases, centrally acting analgesics such as mor-
phine, may be prescribed (Meireles et al., 2008). Local anes-
thetics with formulations of lidocaine are also reported

(Sacono et al., 2008).
Morphine is an opioid analgesic that has important effects

on the central nervous system and gastrointestinal system.

Since it presents acute toxicity and is also considered a drug
of abuse, causing dependence and tolerance (Ribeiro Júnior
et al., 2010), its use must be minimized and its presence in

the multicomponent solution should be reconsidered.
Lidocaine temporarily relieves pain associated with minor

trauma by blocking both initiation and conduction of the ner-
vous impulse, it also reduces neuronal membrane sodium ion

permeability. Solutions containing lidocaine can be used alone
or in combination, for topical anesthesia, and thus chosen for
palliative activity against the pain caused by oral mucositis

(Kirk et al., 2017).
The present study demonstrated that chlorhexidine diglu-

conate did not completely eliminate oral mucositis lesions,

but does decrease their frequency and severity, likely by mini-
mizing secondary infections. Chlorhexidine digluconate is the
drug of reference for control and treatment of superficial oral

infections and acts to disorganize the microbial cell membrane,
by inhibiting its specific enzymes. However, its side effects,
such as changes in tooth color, increases in supragingival cal-
cified deposits, and taste changes contraindicate prolonged use

(Logan et al., 2007).

5. Conclusion

The proposed multidrug solution is effective in improving clin-
ical and histological parameters related to the severity of the
OM inflammatory process, as was induced by chemotherapy

in Wistar rats. The solution also promoted an increase in the
amount of food ingested when compared to the untreated ani-
mals. Differential thermal analysis between the active pharma-

ceutical ingredients presents in the solution in binary
combinations, indicated incompatibilities.
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Hill.

Costa, R.C. et al, 2018. Associação terapêutica no manejo da mucosite
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Ciclos de Vida e Saúde no Contexto Social 6 (2), 256–263.

de Oliveira, M.A., Yoshida, M.I., de Lima Gomes, E.C., 2011. Análise
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