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Abstract  

Oral mucositis (OM) remain the principal complication and costly side effect of cancer 

chemotherapy. It is creating progressively important contribution to mortality rate as the 

clinical manifestation ranging from moderate including pain and impairs food and drink 

ingestion to sever mucosal lesion which developed to life threading due to intense immune 

suppression. 5-Fluorouracil (5-FU) is a pyrimidine analogue which considered as a vital 

treatment for diversified shapes of solid tumors for over 40 years. Intravenous (IV) route of 5-

Fluorouracil medication treating are commonly used. Experimental studies had demonstrated 

that the uracil was necessary for sustaining nucleic acid synthesis required for tumor growth, 

this led to hypothesis the 5-flurauracil might interfere with nucleic acid synthesis and slow 

tumor growth. Use of 5-FU drug is one of the most common causes of OM. Our review 

demonstrates and cooperate   the drugs and beside diminish riskiness of chemotherapy 5-FU as 

a causes of OM in experimental animal. 
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Introduction 

    OM is defined as an inflammatory 

response of the oral mucosa with complex 

patho-physiology and multifactorial [1]. 

Mucositis lesions screening revealed 

thinning of mucosal layer due to apoptosis 

and epithelial basal layer depletion, and 

subsequent to secondary bacterial infection 

[2]. OM lead to the oxidative stress and 

reactive oxygen species [3] Oxidative stress 

can lead to lipid peroxidation and 

inflammation [4]. The resulting 

inflammation causes ulceration and 

development of inflammatory cytokine-

mediated damage which is exacerbated by 

bacterial colonization, feeding a vicious 

cycle of inflammatory cytokine-mediated 

harm. [5]. 

Mucositis may occur with 5-FU a 

nucleoside metabolic inhibitor indicated for 
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the treatment of patients with 

adenocarcinoma of the colon and rectum. 

- Pancreatic Adenocarcinoma. 

- Adenocarcinoma of the Breast. 

- Gastric Adenocarcinoma.  

5-flurauracil created about 40 years ago and 

became as a preferred anticancer medicine 

for treatment of various types of 

malignancies alone or by using it with other 

drugs.  

It has an anodyne action on breast, 

gastrointestinal, ovary cancer and 

therapeutic effect on basal cell carcinoma.  

In 1950s, studies assigned that uracil was 

taken up and joined to a much greater range 

in cancer tissues in comparison with health 

tissues, The manufacturing of uracil 

analogs of which 5-FU was the most 

vigorous towards cancer models in rodents 

(6). 

5-Fluorouracil work by suppression of 

DNA synthesis this indistinctive action 

mechanic affects the normal dividing cells 

in addition to tumor cells. The high 

proliferative efficacy in gastrointestinal 

tract makes it a highly susceptible to the 

harmful side-effects of chemotherapy 

medicine, leading to a state called mucositis 

(7). 

Induce a model of oral mucositis  

In different experimental animals models 

for chemotherapy-induced oral mucositis 

was instituted on a modulation of the style 

of previous study (8). To enhance OM, the 

mucosa of the cheek pouch was irritated by 

superficial scratching. To mimic the clinical 

indications of persistent irritation and 

develop a condition, the tip of an 18-gauge 

needle was dragged across the averted 

cheek pouch in a linear way twice favorable 

for OM similar to human OM by 

mechanical trauma (MT). 5-FU injection 

comes in a vial containing 5% in a 

pharmacy bulk container. The occurrence of 

OM is declared to be higher with IV bolus 

compared with continuous infusion. Intra 

peritoneal injections of 5-FU (60mg/kg) 

withhold is recommended in the 

experimental animals (rabbits, hamsters, 

rats, monkeys) to induce OM . 

 

 Chemical structure fo 5-FU: 

5- FU is an analog of uracil with a fluorine 

atom at the C-5 location in place of 

hydrogen (fig.1), the Vander Waals radius 

of the atom likes that of hydrogen which 

permits the molecule to imitate uracil 

biochemically (9). 5-FU quickly gets in the 

cell employing the similar facilitated 

transportation method as uracil and 

intracellular submits  to the same anabolic 

and catabolic responses like uracil , with the 

exemption of the methylation at location 5, 

stimulated by thymidylate synthase (TS), it 

is most significant goal of 5-FU in tumor 

cells. 

 

 
 

Figure1: Chemical structure of 5-FU  

 

Pathogenesis of oral mucositis caused by 

5-FU:  

OM predominantly occurs of human 

patients treated by chemotherapeutic agent 

as a usual example of these drugs is 5-FU 

(10). The signs of OM are maceration, with 

severe ulceration and inflammation 

affecting the mouth (11). The modern 
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medicines are directed to overcome and 

alleviation of extra defect, by describing the 

keratinocyte growth factor, cryotherapy and 

anti-inflammatory drugs but with 

unsuccessful improvement because of their 

inconstant efficacy (12) therefore, there is 

obvious necessity for the development of 

treatment technique. 

 

Methods used for treatment of 5-fu 

induced om  

 

● Odara et al., (2013) evaluate the glycine 

supplementation reducing effect on the 5-

FU induced OM in an animal model 

hamster by reducing the production of 

harmful free radicals and inhibiting the 

inflammatory response. Glycine 

(Ajinomoto, Raleigh, NC) diluted in saline 

was administered intra-peritoneal to 

animals at a rate of 2 mg/g body weight at a 

concentration of 5%. Administration is 

applied a one time during a day (morning), 

for 7 days. It has been found that glycine 

administration able to reduce chemotherapy 

related injury. Glycine has positive effects 

against the pathogenesis of OM induced 

with 5-FU, as well as the effects of 

systemic glycine supplementation against 

intensity OM (13, 14). 

 

● Aurigena et al., (2015) an experimental 

model was used to test the anti-

inflammatory effects of the angiotensin 

receptor blocker azilsartan (AZT) of OM . 

Three dosage of AZT 1, 5, and 10 mg/kg 

used. Hamster treated with oral 

administration of azilsartan revealed 

diminutive cellular inflammation, edema, 

and hemorrhage, In addition, presence of 

granulation tissue and moderate extent for 

the macroscopic and histologic scores was 

cleared with examination. The clinical data 

of this research has been found that AZT 

expedites the recovery mode in a hamster 

pattern of 5-FU induced OM, through 

promoting the production of granulation 

tissue, the migration of fibroblasts and 

keratinocytes, and the deposition of 

collagen. These data were curtained with 

highest TGF-α, FGF, and KGF levels, and 

up arranging of VEGF, revealed enhance 

angiogenesis in scar tissue (15, 16). 

 

 

● Anaet et al., (2012) studied anti-

inflammatory effect of Calotropis procera 

latexon on 5-FU induced OM. Calotropis 

procera is a laticiferous plant 

(Apocynaceae) The latex ingredients of C. 

procera as a laticifer proteins appear to 

induce interesting biological effects, and 

pharmacological properties of whole plant. 

Four doses of laticifer protein of C. procera 

applied (0.25, 1, 5, and 25 mg/kg) 24 h 

before and 24 h after cheek pouch abrasion. 

This experiment has effectively 

demonstrated that laticiferous proteins have 

many of a hopeful goods to protect animals 

against experimentally induced lethal sepsis 

(The protective mechanism of LP due to 

suppression of the expression of iNOS, 

COX-2, TNF-α, and IL-1β (17, 18). 

 

● Mutan et al., (2013) scientifically 

evaluate the beneficial effect of boron 

contents in treated OM formed by the 

chemotherapeutic 5-FU medicine in a rat. 

Boron known as a mineral that is a 

plentiful  in soil, air, and the most 

prominent boron components are boric acid 

and borax. Animals with boron treated 

group were fed a powder form (3mg/kg) 

once a day. Histological sections show 

graduated healing of inflammation process 

according to period of treatment and in the 

3 



Khaphi 
 
& khassaf

 
, Bas.J.Vet.Res.21(1)2022 

 

late stage of boron administration Re-

epithelization was complete. It has been 

that boron reduces oxidative damage by 

speeding up the body's production of 

glutathione and its derivatives, as well as 

providing immediate ROS-neutralizing 

agents (19). 

 

● Najmeh et al., (2016) showed topical 

application of olive leaf extract ointment on 

oral lesion produced by 5-FU in golden 

hamsters and diagnosis by clinical, 

histology, and serum biochemical estimate. 

For 5 days, animals were given a topical 

application of ointment (Zaitonex, which 

contains 0.45% oleuropeine (OLE) or a 

base of ointment. Because of its antioxidant 

and anti-inflammatory properties, daily 

administration of OLE ointment was 

effective in the treatment of OM, according 

to the findings. Histopathologic screening 

olive leaf extract reduced Lesions scores of 

OM. This confirmed that OLE could reduce 

inflammatory responses related to 5-FU-

induced mucositis. In addition OLE has 

effective mechanism by increased collagen 

concentration and fibers’ stabilization as a 

part of wound healing effect (20, 21, and 

22). 

 

● Ha-Reum et al., (2016) PLAG (1-

palmitoyl-2-linoleoyl-3-acetyl-rac-glycerol) 

has been shown to improve recovery from 

5-FU-induced OM and inhibit 

inflammatory responses in the tongue and 

serum. PLAG (Enzychem Lifesciences) was 

given orally at 250 mg/kg/day beginning on 

day 7 of OM induction. Resulting data 

assigned that PLAG increase healing state 

of 5-FU-induced OM and consider as a 

helpful medicinal factor for treating toxic 

effects of anticancer drugs, including 

mucositis and cachexia (weight loss). 

Histochemical staining data revealed that 

PLAG has a newly differentiated epidermis 

and blood vessels in PLAG-treated 

hamsters. Total blood test confirmed that 

PLAG blocks 5-FU-induced extra 

neutrophil transmigration and establish the 

circulating neutrophils levels (23, 24). 

 

                                                   

References 

 

1-Zanin, T., Zanin, F., Carvalhosa, A.A., 

Castro, P.H.S., Pacheco, M.T., Zanin, 

I.C.J., et al. (2010). Use of 660-nm diode 

laser in prevention and treatment of human 

oral mucositis induced by radiotherapy and 

chemotherapy. Photomedicine and Laser 

Surgery, 28, 233-237.  

 

2- Bensadoun, R.J. (2006). Low level laser 

therapy (LLLT): A new paradigm in 

themanagement of cancer therapy- induced 

mucositis. Indian Journal of Medical 

Research, 124, 375-378.  

 

3-Sonis, S.T. (2010). New thoughts on the 

initiation of mu- cositis. Oral Diseases, 16, 

597-600.  

 

4-Haque, J.A., McMahan, R.S., Campbell, 

J.S., et al. (2011). Attenuated progression of 

dietinduced steatohepatitis in glutathione-

deficient mice. Laboratory Investigation, 

90, 1704-1717.  

 

5- Georgiou M, Patapatiou G, Domoxoudis 

S, Pistevou-Gompaki K, Papanikolaou A. 

(2012). Oral Mucositis: understanding the 

pathology and management. Hippokratia, 

16: 215–216.  

6-Rutman, R. J., Cantarow, A. & Paschkis, 

K. E. (1954). Studies in 2-

acetylaminofluorene carcinogenesis 3. The 

4 



Khaphi 
 
& khassaf

 
, Bas.J.Vet.Res.21(1)2022 

 

utilization of uracil-2-C-14 by preneoplastic 

rat liver and rat hepatoma. Cancer Res, 14, 

119-123. 

 

7- Verstappen CC, Heimans JJ, Hoekman 

K, Postma TJ. (2003). Neurotoxic 

complications of chemotherapy in patients 

with cancer: clinical signs and optimal 

management. Drugs., 63:1549-63. 

8-  Sonis ST, Tracey C, Shklar G, Jenson J, 

Florine D. (1990). An animal model for 

mucositis induced by cancer chemotherapy. 

Oral Surg, Oral Med, Oral Pathol., Oral 

Radiol. 69: 437-443. 

9- Chabner, B. A., Amrein, P. C., Druker, 

B. J., Michaelson, M. D., Mitsiades, C. 

S., Goss, P. E., Ryan, D. P., Ramachandra, 

S., Richardson, P. G., Supko, J. G. & 

Wilson, W. H. (2005). Antineoplastic 

agents. IN Brunton, L. L., Lazo, J. S. & 

Parker, K. L. (Eds.) Goodman and Gilman's 

the pharmacological basis of therapeutics. 

11 th Ed. New York, McGraw-Hill. 1315-

1403. 

10- Naidu MU, Ramana GV, Rani PU, 

Mohan IK, Suman A, Roy P. (2004). 

Chemotherapy induced and/or radiation 

therapy-induced oral mucositis—

complicating the treatment of cancer. 

Neoplasia., 6:423-31. 

11-  Sonis ST, Elting LS, Keefe D, Peterson 

DE, Schubert M, Hauer-Jensen M, et al. 

(2004). Perspectives on cancer therapy-

induced mucosal injury: pathogenesis, 

measurement, epidemiology and 

consequences for patients. Cancer; 

100:1995-2025. 

12. Lalla RV, Peterson DE. (2006). 

Treatment of mucositis, including new 

medications. Cancer J.; 12:348-54. 

13- Stoffels, B., Turler, A., Schmidt, J., et 

al. (2011). Anti- inflammatory role of 

glycine in reducing rodent postop- erative 

inflammatory ileus. Neurogastroenterology 

& Mo- tility, 23, 76-78. doi:10.1111/j.1365-

2982.2010.01603.x  

 

14- Neyrinck, A.M., Margagliotti, S. and 

Delzenne, N.M. (2005). Insight into the 

involvement of Kupffer cell-de- rived 

mediators in the hepatoprotective effect of 

glycine upon inflammation: study on rat 

precision-cut liver slices. Inflammation 

Research, 54, 106-112.  

15- Clancy P, Koblar SA, Golledge J 

(2014). Angiotensin receptor 1 blockade 

reduces secretion of inflammation 

associated cytokines from cultured human 

carotid atheroma and vascular cells in 

association with reduced extracellular 

signal regulated kinase expression and 

activation. Atherosclerosis 236: 108–115. 

doi: 10.1016/j.atherosclerosis.2014.06.011 

PMID: 25016365 

16- Tsuruoka S, Kai H, Usui J, Morito N, 

Saito C, et al. (2013). Effects of irbesartan 

on inflammatory cytokine concentrations in 

patients with chronic glomerulonephritis. 

Intern Med; 52: 303–308. PMID: 

23370736. 

 

17- Ramos MV, Viana CA, Silva AF, 

Freitas CDT, Figueiredo IST, Oliveira 

RSB, Alencar NMN, Lima-Filho JV, 

Kumar VL (2012). Proteins derived from 

latex of C. procera maintain coagulation 

homeostasis in septic mice and exhibit 

thrombin- and plasmin-like activities. 

Naunyn Schmiedebergs Arch Pharmacol 

;385:455–463. 

18- Oliveira RSB, Figueiredo IST, Freitas 

LB, Pinheiro RS, Brito GA, Alencar NMN, 

Ramos MV, Ralph MT, Lima-Filho JV 

(2012). Inflammation induced by 

phytomodulatory proteins from the latex of 

Calotropis procera (Asclepiadaceae) 

5 



Khaphi 
 
& khassaf

 
, Bas.J.Vet.Res.21(1)2022 

 

protects against Salmonella infection in a 

murine model of typhoid fever. Inflamm 

Res. doi:10.1007/s00011-012-0460-8. 

19- Cao J, Jiang L, Zhang X, Yao X, Geng 

C, Xue X, et al. (2008). Boric acid inhibits 

LPS-induced TNF-alpha formation through 

a thiol-dependent mechanism in THP-1 

cells. J Trace Elem Med Biol., 22:189-95. 

20-  Koca U, Süntar I, Akkol EK, Yilmazer 

D, Alper M. (2011). Wound repair potential 

of Olea europaea L. leaf extracts revealed 

by in vivo experimental models and 

comparative evaluation of the extracts' 

antioxidant activity. J Med Food., 14: 140-

146. 

21-  Lee OH, Lee BY. (2010). Antioxidant 

and antimicrobial activities of individual 

and combinedphenolics in Olea europaea 

leaf extract. Bioresour Technol., 101:3751-

3754. 

 

 

 

22- Sudjana AN, D'Orazio C, Ryan V, 

Rasool N, Ng J, Islam N, et al. (2009). 

Antimicrobial activity of commercial Olea 

europaea (olive) leaf extract. Int J 

Antimicrob Agents., 33: 461-463. 

23-  Yang HO, Kim SH, Cho SH, Kim MG, 

Seo JY, Park JS, et al. (2004). Purification 

and structural determination of 

hematopoietic stem cell-stimulating 

monoace-tyldiglycerides from Cervus 

nippon (deer antler). Chem Pharm Bull 

(Tokyo).,52(7):874–8.  

24- Yang HO, Park JS, Cho SH, Yoon JY, 

Kim MG, Jhon GJ, et al. (2004). 

Stimulatory effects of 

monoacetyldiglycerides on hematopoiesis. 

Biol. Pharm. Bull., 27(7):1121–5.  

 

 

سيمفهىرويىرا -5 ثعض علاجاخ انتهاب انغشاء انمخاطي انفمىي انمستحذث  تأستخذاو المراجعح ن   

فاته نطيف خفي   
1

,هذي كامم خصاف
2

 

, جامعح انثصرج, انثصرج, انعراق فرع انعهىو الاساسيح   , كهيح طة الاسنان   

 فرع انفسهجح والادويح وانكيمياء انحياتيح, كهيح انطة انثيطري, جامعح انثصرج, انثصرج, انعراق

 انخلاصح

ٍسٍح ٔالاثاس انجاَثٍح انًكهفح نهعلاج انكًٍٍائً نهسشطاٌ, ار اَّ ٌساْى ٌعذ انرٓاب انغشاء انًخاطً انفًٕي يٍ انًضاعفاخ انشئ

تشكم يرزاٌذ فً يعذل انٕفٍاخ , ٔاٌ انعلاياخ انسشٌشٌح نلاذٓاب ذرشأح يٍ يعرذنح ذشًم الانى ٔقهح فً ذُأل انطعاو 

          ً َرٍجح نهرثثٍظ انًُاعً انشذٌذ.                                              ٔانششاب انى الافح انًخاطٍح انشذٌذج انرً يٍ انًًكٍ اٌ ذرطٕس انى ذعفٍ انذو انخٍط

فهٕسٌٕٔساسٍم يٍ َظائش انثشًٌذٌٍ ٔانرً عشفد كجزء يٍ يجًٕعح نعلاج إَاع يٍ الأساو انصهثح لاكثش يٍ  -5ٌعرثش ال

فهٕسٌٕٔساسٍم أعطاءِ عٍ طشٌق انذقٍ تانٕسٌذ تسثة سٕء انرٕافش انذٍٕي عُذ اعطاءِ  -5أستعٍٍ سُح. ٌرطهة انعلاج تال 

 ّ.                      عٍ طشٌق انفى ٔكزنك عذو اَرظاي

ٔقذ اظٓشخ انذساساخ انرجشٌثٍح اٌ انٍٕساسٍم ضشٔسي نهذفاظ عهى ذخهٍق انذًض انُٕٔي انًطهٕب نًُٕ انٕسو  يًا قاد 

                                                            فهٕسٌٕٔساسٍم انقذسج عهى انرذاخم فً ذخهٍق انذًض انُٕٔي ٔاتطاء ًَٕ انٕسو.                                   -5انى فشضٍح قذسج ال

فهٕسٌٕٔساسٍم كعلاج ْٕ ادذ اسثاب الانرٓاب انًخاطً انفًٕي انزي ٌؤدي انى ذاخش, ٔذقهٍم انجشعح انذٔائٍح  -5اسرخذاو ال

                                                                                                           فهٕسٌٕٔساسٍم.  -5% يٍ انذالاخ انًعانجح تال 55,أ درى اٌقاف انعلاج نهٕسو فً اكثش يٍ 

انذساسح انذانٍح ذٕضخ ٔذقاسٌ تٍٍ تعض انعلاجاخ ٔانًكًلاخ انرً ذقهم يٍ شذج الانرٓاب انًخاطً انفًٕي انُاجى عٍ 

 ًَارج دٍٕاٍَح.          فهٕسٌٕٔساسٍم تاسرخذاو -5انعلاج انكًٍٍائً ال
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