A
OPEN °\ ACCESS

ORIGINAL ARTICLE

DOI:10.33897/fujd.v3i2.326 @@@

To Access the Anti-inflammatory Effects of Chamomile on 5-Fluorouracil Induced
Oral Ulcers in Rabbits

Zobia Nissa Memon', Hassan Shahid”, Syed Ali Danish Kazmi’, Ambreen Fatima®, Farhat Jehan®, Syed Zafar Abbas’

Received: 04 Oct 2022 / Revised: 24 May 2023 / Accepted: 03 Jun 2023 / Published online: 24 Jul 2023
Copyright © 2023 The Author(s). Published by Foundation University Journal of Dentistry.

ABSTRACT

Objectives: The present study intended to find out the anti-inflammatory effects of chamomile on the oral
mucosa of 5- Fluorouracil (5-FU) induced oral mucositis in rabbits by histopathological analysis.

Materials and Methods: The present Experimental interventional study was carried out at the Animal House,
Department of Animal Husbandry and Veterinary Sciences, Sindh Agriculture University, Tando Jam. A sample
of 18 rabbits was selected by convenient/purposive sampling according to inclusion and exclusion criteria. After
induction of 5-FU —mucositis (60 mg/kg 5-FU), the animals were divided into three groups; Group A (n=6):
Control—- receive 0.9% normal saline, Group B (n=6): 5-FU 60 mg/kg body weight and Group C (n=6): 5-FU
induced oral ulcers + Chamomile. At the end of the experiment, each rabbit was deeply anaesthetized by
chloroform. A cotton swab was soaked in chamomile, and applied on the oral ulcer areas, topically 2 times daily.
Oral Mucositis Scoring System (OMSS) and grading of Liver histological injury were noted. Tissue samples
were fixed in neutral buffered 10% formalin and processed for H & E stains. Data were analyzed statistically for
mean+ SD and frequency and % by using Statistical Package for Social Science (SPSS) software, version 22.0.
Results: The mean + SD of body weight in groups A, B, and C was noted as 530.83+15.30, 362.5+15.41 and
476.66+21.60 grams respectively (p=0.0001). The OMSS shows the control group A- animals were in grade 0,
and B- grade 5 (which means virtual complete ulceration of oral mucosa) shows grade 3 and 4 injuries. The
chamomile-treated experimental group C show mild and moderate injury compared to 5 FU-treated group B
which shows severe injury in six rabbits (p=0.0001). Histological examination shows normal oral mucosa with
intact surface epithelium in group A. While group B shows severe tissue injury, however, this was found low in
group C (chamomile) treated animals.

Conclusion: Based on the evidence-based findings of the present study, it is concluded that chamomile decreases
the 5-fluorouracil-induced oral mucositis. Oral mucositis score and histological examination showed that
chamomile was effective in healing chemotherapy-induced oral mucositis ulcers.
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INTRODUCTION

Inflammation of the mucous membrane of the
gastrointestinal tract is a common side effect of anti-
cancer chemotherapy. Mucositis defines an area of the
inflamed mucous membrane of oral and oropharyngeal
areas. Oral Mucositis is the most common painful side
effect of anti-cancer chemotherapy and radiotherapy.’ It
is characterized by ulceration of oral mucosa associated
with erythema and inflammation. It causes a sore mouth
and a feeling of severe discomfort. It interferes with
chewing due to pain and may cause dehydration,
parageusia and malnutrition as secondary complications.’
An effective strategy can substantially reduce the
complications of oral mucositis such as secondary
infections, pain and mucosa atrophy.’

5-Flurouracil (5-FU) is an anti-metabolite anti-cancer
drug which interferes with the biosynthesis of DNA and
RNA. 5-FU inhibits the essential biosynthetic process
of genetic material. 5-FU is a pyrimidine analog.’ 5-FU
mimics nucleotides and becomes incorporated into the
RNA and DNA and this is described as the mechanism
of its cytotoxicity.5 5-FU is termed a suicide inhibitor
which causes irreversible inhibition of the enzyme
“thymidylate synthase”. 5-FU is indicated for several
solid cancer growths, particularly of the colon, rectum,
breast, stomach, pancreas, uterus, ovaries, urinary
bladder and liver’

5-FU-chemotherapy is associated with oral mucositis. A
prevalence of 40% oral mucositis with standard doses
and 50% with high-dose chemotherapy is reported.’ 5-
FU-associated oral mucositis is a painful condition.
Painful chewing causes malnutrition due to no food
intake by the patients. Narcotic analgesics and
supplemental nutrition are often needed for these
patients. The condition not only causes malnutrition but
also longer hospital stays, weight loss and poor immune
reactions.’

Currently, much interest has grown in herbal agents
against drug-associated complications such as oral
mucositis.” Chamomile is a herb which belongs to the
daisy-like plant family called the “Asteraceae”.
Chamomile has been used since the ancient ages for its
oral ulcer healing potential. Local application has been
advocated in oral ulcerations. Chamomile “Asteraceae”
family has been used for herbal infusions for various

ailments. Some common indications for which it is used
include; oral ulcers, muscle spasms, hay fever,
inflammation, insomnia, rheumatic pain, wounds and
piles. It is used for a variety of gastrointestinal
disorders.’

Anti-inflammatory, anti-oxidant, anti-bacterial and
anti-fungal properties of Chamomile are reported in the
medical literature.”" Anti-oxidant activity is attributed
to its Phenolic compounds, which are highly applauded
for their myriad biological effects."

A search of the literature shows very few researches
have been conducted on the efficacy of Chamomile
against 5-FU-induced oral mucositis. Presently, topical
steroids are prescribed for 5-FU-induced oral mucositis
but they have adverse effects, hence there is a gap to
explore new remedies available for the problem. The
new remedy should be effective with minimal or no
adverse effects for the 5-FU-induced oral mucositis.

The present study is the first of its design being
conducted on the 5-FU-induced oral mucositis in a
rabbit model where the wound-healing properties of
Chamomile were examined scientifically. The study
was conducted on the animal model with a scientific
hypothesis to analyze the oral ulcer healing potential of
Chamomile. As variables to evaluate the scientific grade
of justification, we used histological examination to
clarify the effects of Chamomile on oral mucosa cell
proliferation and cell apoptosis. The objectives of the
study were to induce Oral mucositis by 5-fluorouracil in
rabbits. To find out the anti-inflammatory effect of
chamomile on the oral mucosa of induced oral
mucositis in rabbits by histopathological analysis.
Nowadays, researchers are focusing on exploring the
pharmacological profile of compounds from natural
origin, where promising results are seen. The present
research provides a naturally cheap and safe therapeutic
opinion for the management of chemotherapy-induced
oral mucositis which is agonizing and troublesome for
patients and currently available drugs are either
expensive or have toxic effects.

MATERIALS AND METHODS

This quasi-experimental interventional study was
carried out at Animal House, Isra University Hyderabad
and the Department of Animal Husbandry and
Veterinary Sciences, Sindh Agriculture University,
Tando Jam from January 2019 to June 2019. The rabbits
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were housed and taken care of as indicated by the NIH
Guide for the Care and Use of Laboratory Animals.
Ethical approval was obtained from the university. 24
healthy male rabbits weighing above 400gm were
included in the study. Female rabbits, diseases rabbits
and rabbits below the weight of 400gm were excluded
from this study. The sampling was done using non-
probability purposive sampling and the sample size was
18. All rabbits were arbitrarily allocated into 3 groups
control A and experimental B and C. Rabbits in group A
were the control group which was not induced with 5-
FU receiving 0.9% normal saline as a placebo + Normal
diet two times a day. Rabbits in group B were
experimental control which was 5-FU induced oral
ulcers and were given a healthy diet and water two times
a day. Group C was an experimental group, which was
5-FU-induced oral ulcers and was given chamomile two
times a day.

For the enlistment of mucositis, 60 mg/kg of 5-FU was
regulated intraperitoneal to every creature in the
examination groups on day 0, and 40 mg/kg was
managed on day 2, following the convention proposed
by Sonis etal'' and modified by Leitao et al. * The Body
weight was measured on an electronic measuring

balance at the end of the experiment period. Body
weight was compared among different rabbit groups.

Each rabbit was deeply anaesthetized by an overdose of
chloroform. A cotton swab was soaked in Chamomile
and applied to the oral ulcer areas. It was applied
topically 2 times daily. The experiment was done for
twelve days. The administration of Chamomile oil was
done for 7 days which was initiated on day 5 and ended
on day 12. Oral mucositis was measured by the scoring
system proposed by Elmansy and Elewa."””.The

histological criteria included vacuolar degeneration,
inflammatory cell infiltration, congestion and necrosis
measured by the grading system of Raoof.” The rabbits
were sacrificed by an overdose of anaesthesia on day
twelve. In each experiment, oral mucosa was removed
for histopathological analysis. Samples were fixed in
neutral buffered 10% formalin and were processed for H
& E stains. After examination, the data were tabulated
and analyzed statistically for mean and standard
deviation by using Statistical Package for Social
Sciences software version 23. p-value less than or equal
to 95% confident interval (p=0.05) was considered
statistically significant.

RESULTS

The present experimental study studied the effects of
chamomile on the 5-fluorouracil-induced oral ulcers in
a rabbit model. The studied research variables included
body weight, oral mucositis score and histological
examination of oral ulcer tissue.

The mean = SD of body weight in groups A, B, and C
was noted as 530.83+15.30, 362.5+15.41 and
476.66+£21.60 grams respectively (F = 48.43,
p=0.0001). As shown in Table 1, significant weight loss
was noted in group B; this proves that 5-FU induces
weight loss. The chamomile group C rabbits showed
476.66+ 21.60 grams which was proved as the least
weight loss compared to group B. The evidence-based
findings show that chamomile has positive effects on
body weight in 5-FU-treated rabbits (p=0.0001). Table 1
shows the effects of 5-FU and chamomile on body
weight in control and experimental rabbits. The
chamomile-treated 5-FU-induced oral ulcer rabbits
show less body weight loss compared to other groups.

Table 1: Effects of 5-FU and chamomile on body weight in control and experimental rabbits

Mean

SD

F-value

p-value

Group A- Control (N/saline)

530.83

15.30

Group B- 5-FU (60mg/Kg)

362.50

1541

Group C - Chamomile

476.66

21.60

48.43

0.0001

Table 2: Effects of 5-FU and chamomile on the oral mucositis score system in control and experimental rabbits

Grades

Group A-
(N/saline)

Group B-
5-FU

Group C-
Chamomile

Xz

p-value

0

6

0

3.00

0

0

4.00

0

0

5.00

0

6

0.0001

Total

6

6

18

Grading Score System: 0- Normal, 0.5- Slight Pink, 1-Slight Red, 2- Severe Reddening, 3-Focal desquamation, 4-

Exudation covering <1/2 of the mucosa, 5-Virtual complete ulceration mucosa
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Table 3: Effects of 5-FU and chamomile on the histological grading in control and experimental rabbits

Grades Group A-

(N/saline)

Group B-
5-FU

Group C- X2
Chamomile

p-value

1.00 6

2.00 0

0.0001

3.00 0

4.00 0

Total 6

18

Grades: 1-No Abnormal finding, 2- mild injury, 3-moderate injury, 4-severe injury

Table 2 shows the effects of 5-FU and chamomile on the
oral mucositis score system (OMSS) in control and
experimental rabbits. The OMSS shows the control
group A animals were in grade 0 which means normal
looking oral mucosa, B shows all animals graded as 5
which means virtual complete ulceration of oral mucosa
and chamomile group C shows grade 3 (4 animals)
which means the focal desquamation and exudation
covering <1/2 of the oral mucosa.

Table 3 shows the effects of 5-FU and chamomile on the
histological grading in control and experimental rabbits.
The chamomile-treated experimental group C shows
mild and moderate injury compared to 5 FU-treated
group B which shows severe injury in all six rabbits
(»=0.0001).

DISCUSSION

The present experimental study reports on the effects of
chamomile on 5-fluorouracil-induced oral ulcers in a
rabbit model. The oral mucositis score and histological
grading were detected scientifically. After induction of
mucositis, a soaked cotton swab of chamomile was
applied topically 2 times daily. The administration of
Chamomile oil was initiated on day 5 and the
experiment continued for 12 days. The findings of the
present study suggest that chamomile exerts anti-
inflammatory and ulcer-healing effects. 5-FU
chemotherapy is associated with oral mucositis. A
prevalence of 40% oral mucositis with standard doses
and 50% with high-dose chemotherapy is reported.”
Currently, much interest has grown in herbal agents
against drug-associated complications such as oral

o . 13 o, .
mucositis.” Oral mucositis presents as recurrent

aphthous ulceration or recurrent aphthous stomatitis
and is the most common oral mucosal disease. Despite
much clinical and experimental research, the cause
remains poorly understood. The oral ulcers are not
preventable and treatment is usually symptomatic.”

The body weight of animal groups (table 1) shows
significant weight loss was noted in the 5-FU treated
control rabbits. While the chamomile-treated rabbits
showed less weight loss. The evidence-based findings
show that chamomile has positive effects on body
weight in 5 FU-treated rabbits (p=0.0001). The finding
of body weight loss induced by 5-FU is in accordance
with previous studies.”'™ Similarly, previous studies
showed that Chamomile-treated animals displayed less
body weight loss and these findings support our
study.”” which have reported similar results. Study *
reported that topical chamomile lowers the severity of
mucositis with low pain scores. The findings are in
agreement with our study. Pourdeghatkar et al”
conducted a study to evaluate the effects of chamomile
mouthwash on chemotherapy-induced oral mucositis in
31 children with acute lymphoblastic leukaemia from
Iran. 15 drops of chamomile mouthwash in 10 ml water
were prescribed to patients with oral mucositis. The
result was that chamomile mouthwash was very
effective in preventing the incidence and severity of
pain and inflammation in children with oral mucositis.
Hence it was concluded that chamomile may be used
during chemotherapy. The findings of the above study
support the present research. Another research reported
by Schmidt et al ® who investigated the effects of
chamomile on chemotherapy-induced oral mucositis,
their research showed better wound healing, this study
is in agreement with our present research study.
Another study by Thomsen * has reported conflicting
results of no usage of mouthwash with a suitable
treatment that could prevent chemotherapy-induced
oral mucositis. The findings are inconsistent with our
study.

Morales-Bozo et al’ reported on the comparative
efficacy of chamomile and linseed in 74 elderly patients
of xerostomia. They reported the chamomile-treated
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group showed greater relief of dry mouth symptoms (p <
0.05). The findings of the above study are consistent
with our study. Goes et al* investigated the effects of
chamomile extract on the pathogenesis of 5-FU-induced
intestinal mucositis in Albino rats. They injected 60
mg/kg of 5-FU intraperitoneal into each animal.
Chamomile treatment started on day 5 and continued for
12 days. The results revealed a mucosal protective effect
of 5-FU on the intestine. These findings are in
agreement with our present study.

In the present study, we evaluated the anti-inflammatory
effects of chamomile on 5-Fluorouracil-Induced Oral
Ulcers in Rabbits; however, we cannot postulate that
this effect is long-lasting or effective in humans also.
Hence further studies are required to confirm these
findings. Chamomile may be used for oral mucositis in
clinical practice. However, future studies are
recommended to further evaluate the efficacy of
chamomile in combination with other agents in
chemotherapy-induced oral mucositis.

CONCLUSION

Based on the evidence-based findings of the present
study, it is concluded that chamomile decreases the 5-
fluorouracil-induced oral mucositis. Oral mucositis
score and histological examination show that
chamomile was effective in healing chemotherapy-
induced oral mucositis ulcers. Chamomile may be used
for oral mucositis in clinical practice. However, future
studies are recommended to further evaluate the efficacy
of chamomile and other herbal agents alone and in
combination with chemotherapy-induced oral
mucositis.

DISCLAIMER
None to declare.

CONFLICT OF INTEREST

There is no conflict of interest among the authors.
ETHICALSTATEMENT

The ethical approval is provided by the Research Ethics
Committee at Isra Dental College Hospital, Hyderabad
(Ref: TU/DN (FD)/IDC/2018/728).

FUNDING DISCLOSURE

The author(s) received no financial support for the
research, authorship, and/or publication of this article.

AUTHORS CONTRIBUTION

Conception and design of the study: Z.N. Memon, H.
Shahid

Acquisition of data: Z.N. Memon

Analysis and interpretation of data: H. Shahid, S.A.D.
Kazmi

Drafting of the manuscript: H. Shahid, A. Fatima, F.
Jehan

Critical review of the manuscript: H. Shahid, S.Z. Abbas

Approval of the final version of the manuscript to be
published: Z.N. Memon, H. Shahid, S.A.D. Kazmi, A.
Fatima, F. Jehan, S.Z. Abbas

REFERENCES

1. Raber-Durlacher JE, Elad S, Barasch A. Oral
mucositis. Oral Oncol. 2010;46(6):452-6.

Sonis ST. Mucositis: the impact, biology and
therapeutic opportunities of oral mucositis. Oral
Oncol. 2009;45(12):1015-1020.

Yarom N, Ariyawardana A, Hovan A, Barasch A,
Jarvis 'V, Jensen SB, Zadik Y, Elad S, Bowen J, Lalla
RV; Mucositis Study Group of the Multinational
Association of Supportive Care in Cancer/
International Society of Oral Oncology (MASCC/
ISOO). Systematic review of natural agents for the
management of oral mucositis in cancer patients.
Support Care Cancer. 2013;21(11):3209-21.

Cereda E, Caraccia M, Caccialanza R. Probiotics
and mucositis. Curr Opin Clin Nutr Metab Care.
2018;21(5):399-404.

Nishii M, Soutome S, Kawakita A, Yutori H, Iwata
E, Akashi M, et al. Factors associated with severe
oral mucositis and candidiasis in patients
undergoing radiotherapy for oral and oropharyngeal
carcinomas: a retrospective multicenter study of
326 patients. Support Care Cancer. 2020;28(3):
1069-1075.

Brown TJ, Gupta A. Management of Cancer
Therapy-Associated Oral Mucositis. JCO Oncol
Pract.2020;16(3):103-109.

Al Bahtiti NH. Chemical analysis and biological
activity of Jordanian chamomile extracts. Adv J
Food Sci Technol. 2012;4(1):22-25.

Diaz A, Vargas-Perez 1, Aguilar-Cruz L, Calva-
Rodriguez R, Trevifio S, Venegas B, et al. A mixture

Found Univ J Dent

Vol. 3, No. 2 (July 2023) 80




ORIGINAL ARTICLE
DOI:10.33897/fujd.v3i2.326

A
OPEN °\ ACCESS

@O®S

of chamomile and star anise has anti-motility and
antidiarrheal activities in mice. Rev Bras
Farmacogn. 2014;24(4):419-24.

Morales-Bozo I, Ortega-Pinto A, Rojas Alcayaga
G, Aitken Saavedra JP, Salinas Flores O, Lefimil
Puente C, et al. Evaluation of the effectiveness of a
chamomile (Matricaria chamomilla) and linseed
(Linum usitatissimum) saliva substitute in the relief
of xerostomia in elders. Gerodontology. 2017;
34(1):42-48.

. Perestrelo BO, Carvalho PM, Souza DN, Carneiro
MlJ, Cirino JPG, Carvalho PO, et al. Antioxidant
effect of chamomile tea on the salivary glands of

streptozotocin-induced diabetic rats. Braz Oral Res.
2022:36:¢034.

. Sonis ST, Tracey C, Shklar G, Jenson J, Florine D.
An animal model for mucositis induced by cancer
chemotherapy. Oral Surg Oral Med Oral Pathol.
1990;69(4):437-443.

. Leitdo R, Ribeiro R, Bellaguarda E, Macedo F,
Silva L, Oria R, et al. Role of nitric oxide on
pathogenesis of 5-fluorouracil induced
experimental oral mucositis in hamster. Cancer
Chemother Pharmacol. 2007;59(5):603-612.

. Elmansy MN, Hegazy EM. Evaluation of the
Apoptotic changes induced by 5-Fluorouracil on
the Lingual Mucosa and Salivary glands of male
albino rats (Histological, Histomorphometric and
Immunohistochemical Study). Egypt Dent J.
2020;66(Issue 4-October (Oral Medicine, X-Ray,
Oral Biology & amp; Oral Pathology)):2353—-63.

. Elewa G, Abu El-ezz H, Aboulfotoh M. Clinical and
Histopathologic Evaluation of the Effect of Laser
Photobiomodulation And Epicatechin in the
Treatment of Radiation Induced Oral Mucositis in
RatModel. Egypt DentJ. 2022;68(4):3247-3259.

. Raoof GFA, Mohamed KY, Waked E, Gomaa HA.
Phytochemical Study and Protective effect of
Diospyros lotus Against Carbon Tetrachloride-
Induced Hepato and Nephro-Toxicity in Rats. Int J
Bio Org Chem. 2019;4(1):19-23.

. Daneshfard B, Shahriari M, Heiran A, Nimrouzi M,
Yarmohammadi H. Effect of chamomile on
chemotherapy-induced neutropenia in pediatric
leukemia patients: A randomized triple-blind
placebo-controlled clinical trial. Avicenna J

Phytomed. 2020;10(1):58-69.

. Diaz A, Vargas-Perez 1, Aguilar-Cruz L, Calva-

Rodriguez R, Trevifio S, Venegas B, et al. A mixture
of chamomile and star anise has anti-motility and
antidiarrheal activities in mice. Rev Bras Farmacogn.
2014;24(4):419-24.

. Baccaglini L. There is limited evidence that topical

lavender oil is effective for palliative treatment of
recurrent aphthous stomatitis. J Evid Dent Pract.
2013;13(2):47-49.

. Kani VT, Bharathwaj VV, Nimmy P, Sindhu R,

Dhamodhar D, Sathiapriya S, et al. Therapeutic
effects of Chamomilla extract in oral diseases- A
Systematic Review. J Adv Med Dent Sci Res.
2023;11(4):50-55.

. Perestrelo BO, Carvalho PM, Souza DN, Carneiro

Ml, Cirino JPG, Carvalho PO, et al. Antioxidant
effect of chamomile tea on the salivary glands of
streptozotocin-induced diabetic rats. Braz Oral Res.
2022;36:¢034.

. Elhadad MA, El-Negoumy E, Taalab MR, Ibrahim

RS, Elsaka RO. The effect of topical chamomile in
the prevention of chemotherapy-induced oral

mucositis: A randomized clinical trial. Oral Dis.
2022;28(1):164-172.

. Pourdeghatkar F, Motaghi M, Darbandi B,

BagherSalimi A. The Effect of Chamomile
Mouthwash on the Prevention of Oral Mucositis
Caused by Chemotherapy in Children with Acute
Lymphoblastic Leukemia. Iran J Pedia Hemat
Oncol.2017;7(2).

. Schmidt TR, Curra M, Wagner VP, Martins MAT,

de Oliveira AC, Batista AC, et al. Mucoadhesive
formulation containing Curcuma longa L. reduces
oral mucositis induced by 5-fluorouracil in
hamsters. Phytother Res. 2019:;33(4):881-890.

. Thomsen M, Vitetta L. Adjunctive Treatments for

the Prevention of Chemotherapy- and Radiotherapy-
Induced Mucositis. Integr Cancer Ther. 2018;17
(4):1027-1047.

. Goes P, Dutra CS, Lisboa MR, Gondim DV, Leitdo

R, Brito GA, et al. Clinical efficacy of a 1%
Matricaria chamomile L. mouthwash and 0.12%
chlorhexidine for gingivitis control in patients
undergoing orthodontic treatment with fixed
appliances. J Oral Sci. 2016;58(4):569-574.

Vol. 3, No. 2 (July 2023)

Found Univ J Dent




	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34

