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&3tk

Fig. 1. Radiation area. Mice were anesthetized with the mixture
of ketamin (80 mg/kg} and xylazine (16 mg/kg) and then irradiated
16, 18, and 20 Gy respectively to the head and neck using 6
MV X-ray linear accelerator at a dose rate of 2 Gy/minutes.
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(Table 1). ©]9H= 28l 16 GyE 2AE YT ASlE
SUHE] 9UAE HF AFo] 7hLslglon) o]% 3B
3tod 14Y9AJollE 2336+2.14 g2 8 AFo] Z7lelE Ao
2 eyl

Weight (g)
&
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—e— Control
—o— 16 Gy

184 — 18Gy
—— 20 Gy & V.
16 T H H I T 1 -1 1
0 2 4 6 8 10 12 14

Days

Fig. 2. The changes of body weight. Each data represent meant
standard error. *p<0.05, **p<0.01: significantly different between
control group and radiation group.
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Table 1. Number of Dead Mice during the Experiment

Post-irradiation days
5 7 8 9 10 13 14

Group

No RT (n=5) 0/3 0/3 0/3 0/3
16 Gy (n=16) 0/8* 0/6* 0/4
18 Gy (n=16) 0/8* 0/6* 0/4
20 Gy (n=18)

0/3 0/3 0/3
0/4 0/2 0/2 0/2*
1/ 1/1

0/10¢ 0/8* 0/6 6/6

Data present number of death/number of total mice at weighting
point. *2 mice were sacrificed for histopathological evaluation
at day 1,2, 3,5 7, 9, and 14
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Fig. 3. Morphological changes of tongue on different time point after 16 Gy irradiation. The cellularity of both the entire epithelium and
the basal layer was significantly reduced in the radiation group compared to the control tissue (A). Severe ulceration was revealed
on day 9 (E) and epithelial layers were recovered on day 14 (F). A: control, B: day 3, C: day 5, D: day 7, E: day 9, I: day 14.
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Fig. 4. Thickness of epithelium layer in the tongue of irradiated
mice (16 Gy). Mucosal epithelial thickness was measured at 10
sites for each slides. Bar means averagetstandard error. *: p<0.05,
**: p<0.01 compared to control.
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Fig. 5. Dose-dependent response of radation induced damage of tongue at day 7. A: 16 Gy, B: 18 Gy, C: 20 Gy.

- 260 -



uhskolu}l 922 =Aslo] o] AuHe) AR} ThE

ol A Hzo] MM ZA & AzA ] Wdle Al
of uhet FelslAl velgrl X7lole Akl AlS
Ade] et 59 o] FRE] AztslA A=) 1.7
Z9] B3 795 9UAlo)] #azo) thrtgia 98 H ol
AZEE AFsrt oyt 53] 9d A=A A e A
o] AE A< H=h(pseudomembrane)?] ¥4& Hoirh ¥4
ok ol¥ M4 3 Erjo] A4 2L fAL A x4
FZ2 Fopgrl WA et ukbsAd] QAR F
Toll &g 1 Wyt vehdon vl E o A7k 4]
2 2vf2) 9wl o] SE YA 2 Kol A glof
gt A2 Fude] Agde & F ek 3
842 18 Gyst 20 Gy 2ANA vl$29] FEEA
gl=loj At ek WAL A Fulgin A5ike
& fEslo] Aol AHFE RAAT| I Aol Aol
o2 gk, whEkA Fled X 8E A A e £E
9 Z5E& AFH] A vkt AsliA
FHAEE G443 7848 5 do PAAES s A
o] Q& Ao® HojZrh ¥ A7AT A HFo| BALB/
uh$-28 ASollE 16 GyE FAR A9 4% 7
A3 oAl HAZ Flde] WA 2 o|F FA
3Eso] 4Y Aolle AYFELE Foles A& Y
& ek B A7 E 4 3 HALAzA 8t up
& AzAY 22 WilE AR EgAT o] & R
24 33& uf ojmst W3yl oA R dog of
Hojof & Zlog HojAlr

Mo

P

Ao
o

&2

1. The Department of Veterans Affairs Laryngeal Cancer
Study Group. Induction chemotherapy plus radiation compared
with surgery plus radiation in patients with advanced laryngeal
cancer. N Engl J Med 1991,324:1685-1690

2. Lefebvre JL, Chevalier D, Luboinski B, Kirkpatrick A,
Collette L, Sahmoud T. Larynx preservation in pyriform sinus
cancer: preliminary results of a European Organization for
Research and Treatment of Cancer phase Il trial. EORTC
Head and Neck Cancer Cooperative Group. J Natt Cancer Inst
1996:88:850-899

3. Fung K, Lyden TH, Lee J, et al. Voice and swallowing
outcomes of an organ-preservation trial for advanced laryngeal
cancer. Int J Radiat Oncol Biol Phys 2005:63:1385-13399

4. Al-Sarraf M, LeBlanc M, Giri PG, et al. Chemoradioctherapy
versus radiotherapy in patients with advanced nasopharyngeal
cancer: phase Il randomized Intergroup study 0099, J Clin

FE8 9 82 5l HALZAE 0|88 Dies FABYLY 2

14,

17.

19.

20.

21

- 261 -

Oncol 1998;16:1310~1317

. Forastiere AA, Goepfert H, Maor M, et al. Concurrent che—

motherapy and radiotherapy for organ preservation in adva-
neced laryngeal cancer. N Engl J Med 2003;349:2031-2098

. Alden ME, O'Reilly RC. Topham A, Lowry LD, Brodovsky

H, Curran WJ, Jr. Elapsed radiation therapy treatment time
as a predictor of survival in patients with advanced head and
neck cancer who receive chemotherapy and radiation therapy.
Radiology 1996;201:675-680

. Garden AS., Chambers MS. Head and neck radiation and

mucositis. Curr Opin Support Palliat Care 2007:1:30-34

. Epstein JB, Beaumont JL., Gwede CK, et al. Longitudinal

svaluation of the oral mucositis weekly questionnaire—head and
neck cancer, a patient-reported outcomes questionnaire. Cancer
2007;109:1914-1922

. Sonis ST. Pathobiclogy of oral mucositis: novel insights and

opportunities, J Support Oncol 2007:5:3-11

. Trotti A. Toxicity in head and neck cancer: a review of trends

and issues. Int J Radiat Oncol Biol Phys 2000:47:1-12

. Plevova P. Prevention and treafment of chemotherapy- and

radiotherapy~induced oral mucositis: a review. Oral Oncol 1999;
35:453-470

. Spielberger R, Stiff P, Bensinger W, et al. Palifermin for

oral mucosttis after intensive therapy for hematologic cancers.
N Engl J Med 2004:351:2590-2538

. Garden AS, Lewin JS, Chambers MS. How to reduce

radiation-related toxicity in patients with cancer of the head
and neck. Curr Oncol Rep 2006:8:140-145

Beaven AW, Shea TC. The effect of palifermin on chemo-
therapyand radiation therapy-induced mucositis: a review of
the current literature. Support Cancer Ther 2007:4:188-197

. Sukhotnik I, Shehadeh N, Coran AG, et al. Oral insulin

enhances cell proliferation and decreases enterocyte apoptosis
during methotrexate-induced mucositis in the rat. J Pedialr
Gastroenterol Nutr 2008,47:115-122

. Suemaru K, Cui R, Li B, et al. Topical application of royal

ielly has a healing effect for 5-flucrouracii~induced experimental
oral mucositis in hamsters. Methods Find Exp Clin Pharmacol
2008;30:103-106

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;69:437-443

. Dorr W, Spek! K, Martin M. Radiation-induced oral mucositis

in mice: strain differences. Cell Prolif 2002:35(Suppt 1):60-67
Ponnaiya B, Cornforth MN, Ulirich RL. Radiation-induced
chromosomal instability in BALB/c and C57BL/6 mice: the
difference is as clear as black and white. Radiat Res 1997:147:
121-125

Ullrich RL, Ponnaiya B. Radiation-induced instability and its
relation to radiation carcinogenesis. Int J Radiat Biol 1998:74:
747-754

Okayasu R, Suetomi K, Yu Y, et al. A deficiency in DNA
repair and DNA-PKcs expression in the radiosensitive BALB/c
mouse. Cancer Res 2000:60:4342-4345



Ol

CHENRE AN B UEHEIX] 2008;26(4):257 ~ 262

i

—  Abstract

Establishment of a Single Dose Radiation Model of Oral Mucositis in Mice

Seung-Hee Ryu, M.D.*, Soo-Young Moon, M.D.*, Eun Kyung Choi, M.D.*, Jong Hoon Kim, M.D.*,
Seung Do Ahn, M.D.*, Si Yeol Song, M.D.*, Jin-hong Park, M.D.*, Young Ju Noh, M.D.T and
Sang-wook Lee, M.D.*

*Department of Radiation Oncology, Asan Medical Center, College of Medicine, University of Ulsan, Seoul,
TDepartment of Radiation Oncology, Ulsan University Hospital, College of Medicine,
University of Ulsan, Ulsan, Korea

Purpose: Oral mucositis induced by radiotherapy to the head and neck area, is a common acute complication
and is considered as the most severe symptom for cancer patients in the early stages of treatment. This study
was proposed {o establish the oral mugcositis mouse model induced by a single dose of radiation for the facility
of testing therapeutic candidates which can be used for the oral mucositis treatments.

Materials and Methods: Fifty—five BALB/c mice were divided into four groups: control, 16 Gy, 18 Gy, and 20
Gy. Oral mucositis was induced by a single dose of radiation to the head and neck using 6 MV x-Ray from
linear accelerator. After irradiation, body weight and physical abnormalities were checked daily. Tongue tissues
from all groups were taken on days 1, 2, 3, 5, 7, 9, and 14, respectively and H&E staining was conducted to
examine morphological changes.

Results' Body weight dramatically decreased after day 5 in all iradiated mice. In the 16 Gy treatment group,
body weight was recovered on day 14. The histology data showed that the thickness of the epithelial cell layer
was decreased by the accumulated time after radiation treatment, up to day 9. Severe ulceration was revealed
on day 9.

Conclusion: A single dose of 16 Gy is sufficient dose to induce oral mucositis in Balb/C mice. Significant
changes were observed in the Balb/C mice on days 7 and 9 after radiation. It is suggested that this mouse
model might be a useful standard tool for studying oral mucositis induced by radiation.

Key Words: Oral mucositis, Radiation, BALB/c mouse model, Epithelial thickness
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