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Establishment of an oral mucositis model in golden hamsters by
5-fluorouracil combined with mechanical scratch
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(1. School of Chinese Material Medica, Beijing University of Traditional Chinese Medicine, Beijing 102488, China.
2. Beijing Hospital of Traditional Chinese Medicine Affliated to Capital Medical University, Beijing 100010)

[ Abstract ) Objective To establish a model of oral mucositis in golden hamsters induced by S-fluorouracil
combined with mechanical scratching. Methods Male golden hamsters were divided into a control group and model group.
Animals in the model group were intraperitoneally injected with 60 mg/kg and 40 mg/kg of 5-fluorouracil (5-FU) on the
first and second days, and the right cheek pouch was slightly scratched by an 18-gauge needle on the fourth day. The
control animals were intraperitoneally injected with an equal volume of normal saline on the first and second days. After the

treatment , the pathological changes of the right cheek pouch of each animal were scored every day and the body weight and
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the mean daily food intake of each animal were recorded. The level of proinflammatory cytokines TNF-a and IL-1B in the
serum was measured by ELISA. The right cheek pouch tissue was removed for pathological examination on days 8 and 14
after the treatment, and the contents of malondialdehyde (MDA) and superoxide dismutase (SOD) activity in the right
cheek pouch tissue were determined by biochemical analysis. Results The model group developed an ulcer on the surface
of the right cheek pouch on the third day after treatment, and the macroscopic scores of right cheek pouch were the highest
compared with the control group. The mean daily food intake was significantly reduced and the body weight was decreased
within 8 days after the treatment in the model group. On days 8 and 14 after modeling, the histological structures of the right
cheek pouch tissues were damaged and had an inflammatory reaction. The levels of TNF-« and IL-1B in the serum of golden
hamsters were significantly increased, the MDA content in the cheek pouch tissue was significantly increased, and the SOD
activity was reduced on days 8 and 14. Conclusions 5-fluorouracil combined with mechanical scratching induces the
formation of oral mucositis in golden hamsters. The inflammatory response is marked within 8 days after the treatment, and

the most obvious is on the third day. Therefore, this model can be used to study the pathogenesis of oral mucositis and for

the development of therapeutic drugs.
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Table 1 Effect of 5-FU combined with mechanical scratch on
food intake of golden hamsters

215 #H1~8 K(n=6) % 8~14 K (n=3)
Groups Day 1-8 Day 8-14
1 4]
*iRA 14.20 + 2.74 10. 86 = 1. 10
Control group
LY
BB 8.73 £ 1.81™ 12.28 + 4.75
Model group

T SXRAAM L, ™ P< 0.01,

Note. Compared with the control group, " P< 0.01.
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(x5, g)
Table 2 Effect of 5-FU combined with mechanical

scratch on the weight of golden hamsters

25 $1K(n=6) Hi8K(n=6) 514 K(n=3)

Groups Day 1 Day 8 Day 14
X
142.00 = 9.80 142.70 + 8.10 145.30 = 7.70
Control group
4
i 150.57 £ 7.03 136.30 = 16.6 146. 13 + 19.9

Model group
o SXIREAE L, P> 0. 05,
Note. Compared with the control group, P> 0.05.
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Table 3 Effect of 5-FU combined with mechanical scratch on macroscopic scores of right cheek pouch of golden hamsters

2053 F1K(n=6) 3 K(n=6) 8 K(n=6) %510 K(n=3) %14 K(n=3)

Groups Day 1 Day 3 Day 8 Day 10 Day 14

i HE 4]

R4 00 0£0 0£0 00 00
Control group

K TR 4]

e 1+0 2.33£0.52™ 1+0 1+0 0+0
Model group

XA, ™ P< 001,
Note. Compared with the control group, ™ P< 0. 01.
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Note. A: Control group. B: Model group on day 1 after surgery. C: Model group on day 3 after surgery.

D: Model group on day 8 after surgery. E: Model group on day 10 after surgery. F;: Model group on day

14 after surgery.

Figure 1 Macroscopic effect of 5-FU combined with mechanical scratches on the right cheek pouch of golden hamsters
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2 5-FU BEA UM % 4 35 b SR ZH 2 5 ) (HE B0, x 20)
Note. A: Control group on day 8. B; Model group on day 8. C: Model group on day 14. The space

between some muscle bundles was increased, as indicated by the red arrow in the figure. High numbers of

mast cells were present around subcutaneous blood vessels, as indicated by the black arrows in the figure.

Figure 2 Effect of 5-FU combined with mechanical scratch on cheek pouch tissue in golden hamsters. HE staining

2.4 5-FU BXEWMXIH 3T & EH it R MiFH TNF-a
fnIL-18 =R

55X IR b BRI 7R S B JS 5F 8 RN 14
K4 v M BT 7 TNF-o TL-18 B & S 345 W]
F i (P< 0.05,P< 0.01), P& KA A SEA 450
2H 4 ¥ Hb B TS Y TNF-o IL-18 Y& & 38 W I+ 55
(WF4),
2.5 S FUBAHMMAXNGHEHEMBRREAR
MDA & E7F1 SOD &M 0

SXT A A L BRI AE AR S A 8 R HIE 14
4w b BRI 4 20 28 b MDA 19 & W B TF s (P<
0.05) ,S0OD F i P B S B# A (P< 0.05,P< 0.01)

(L#S5).
2.6 5-FU BE &L % 45 31 & 2 i BRI S8 45 50 40
210

SR IRAUAH L B 5 B b BRUER 8 KA 14
R L TR RO i Ji A ks T ] 2 S (LR
6),



op [ H R BE 2R 2 2019 4F 1 H 4529 %5 1 Chin J Comp Med, January 2019, Vol. 29, No. 1 33

R4 5-FUBEA B G505 4 B0 BT P TNF-o0 R IL-1B S5 20 ( & +5, n=3,pg/mL)
Table 4 Effect of 5-FU combined with mechanical scratch on serum TNF-a and IL-1B in golden hamsters

TNF-a IL-1B
265 pr— pe - 5 ys -
Groups CHEPS H14 K H8R Hi14 R
Day 8 Day 14 Day 8 Day 14
Xf HRZH
. 4.696 + 2.64 5.870 + 3.58 141.212 + 32.3 135.455 £ 32.9
Control group
e

Model group 18.587 £ 5.49

22.500 + 4.25™

199.773 £ 25.6" 332.045 £ 13.6™

T 5XHRALMIEL, * P< 0.05, ™ P< 0.01,
Note. Compared with the control group, * P< 0.05, ** P< 0.01.

RS S-FUMKE AU 05 S 2 FUBIEEA 20T MDA & KA SOD I PERSZIA ( & 5, n=3)
Table 5 Effect of 5-FU combined with mechanical scratch on MDA content and SOD activity in

cheek pouch tissue of golden hamsters

MDA % & ( nmol/mg prot)

SOD {4 (U/mg prot)

205 MDA content SOD activity
Groups ERIPN 914K %8 K B 14K
Day 8 Day 14 Day 8 Day 14
Xof HRZH
. 0.053 + 0.018 0. 055 + 0. 0055 12. 162 + 0. 67 13.052 = 1.8
Control group
FERIZH

Model group 0.094 + 0.036

0.115 = 0.0055 "

11.238 £ 0.76" 9.870 + 0.36™

e 5XHRALMIEL, * P< 0.05, ™ P< 0.01,
Note. Compared with the control group, * P< 0.05, ** P< 0.01.

R 6 5-FU B AU 0] 4 8 o BRI IE SRR B2 ( & =5, n=3,%)

Table 6 Effect of 5-FU combined with mechanical scratch on the organ indexes of golden hamsters

5 b hdE Ak Je s %
2H 5 Adrenal index Thymus index

Groups 8K %14 R 8K 14K

Day 8 Day 14 Day 8 Day 14
XF R ZH

0.0182 + 0. 0027 0.0211 + 0. 0001 0. 0283 + 0. 0030 0.0306 + 0. 0036
Control group

FEARIZ

0.0193 + 0. 0021
Model group *

0.0213 + 0.0016

0. 0266 + 0.0023 0. 0248 + 0. 0053

S IAAMIE, P> 0. 05,
Note. Compared with the control group, P> 0.05.
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