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Abnormal expression of granulocyte-macrophage colony stimulating factor in mice with radiation and incision
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[Abstract] Objective To observe the changes of granulocyte-macrophage colony stimulating factor(GM-CSF) expression
in mice with radiation and incision combined injury during wound healing and analyze its therapeutic effect, paving a way for
exploring the effect of GM-CSF on healing of radiation combination injury. Methods A total of 56 Kunming mice (20-22 g)
were randomly divided into two groups: the experimental group and control group (n= 28 for each group). Mice in the
experimental group were made into irradiated injury plus skin wound by incising the back immediately after exposing to 6 Gy
%0Co 7y radiation. Pure incision injury without radiation exposure was made in the mice in control group. Mice were sacrificed on
day 1, 3, 5, and 7 (7 mice for each time) after model establishment, and skin and thin layer of muscle tissues around the wound

were collected. Real-time PCR and immunohistochemical analysis were used to examine the mRNA and protein expression of
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GM-CSF. Moreover, radiation and incision combined injury models were also established in 40 species-, body mass-matched
mice using same method described above and the model mice were divided into two groups: treatment group and blank control
group (n=20 for each group). The wounds were treated with rhGM-CSF gel (6 000 ng/mlL.) in the treatment group at 0, 1, 3,
4,5, 7,9, 11, and 14 d after model establishment, while blank gel was given to the blank control group. Then the therapeutic
effects of rhGM-CSF gel on wound healing were evaluated based on the wound residual area and the level of collagenous fiber
around the wound. Results The expression levels of GM-CSF protein and mRNA were significantly lower in the radiation and
incision combined injury models during 1-3 days compared with the control group (P<C0. 05). The expression of GM-CSF was
gradually decreased during 5-7 days in the control group, while it kept unchanged in the experimental group. During the 14 days
treatment with rhGM-CSF gel, the wound areas were significantly smaller than those of the blank control group (P<C0. 05).
Meanwhile, Masson staining showed notable proliferation, widely distributed, and tightly arranged collagenous fiber after
rhGM-CSF gel treatment at the injury sites. Conclusion The level of GM-CSF is lower in radiation and incision combined injury

compared with the control, and continuous thGM-CSF (6 000 ng/ml.) treatment can greatly promote the healing of radiation

and incision combined injury.
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Fig 1 Changes of GMFCSF mRNA levels between

experimental group and control group
GM-CSF: Granulocyte-macrophage colony stimulating factor. * P<C

0. 05, * * P<C0. 01 vs control group. n=7, x=+s
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Fig 2 Immunohistochemical staining results of GM-CSF in the injury sites at different time points after injury

A: 3 days after injury in control group; B: 3 days after injury in experimental group; C: 5 days after injury in control group; D: 5 days after

injury in experimental group. GM-CSF: Granulocyte-macrophage colony stimulating factor. Original magnification: X200

&1 7dRMREEEKERIRG O GM-CSF RiIZHIEL

Tab 1 Comparison of GM-CSF expression levels at injury sites between experimental group

and control group during 7 days after injury

n="7, rts
IOD value of GM-CSF expression level after injury
Group
1d 3d 5d 7d
Control 1 894, 78+145. 34 2 987.454619. 51 1 566. 76+152. 65 887.88+103. 15
Experimental 997. 38+109. 38* * 1018, 92+117.38* * 1 513. 60+166. 34 845.40+139. 51

10D:; Integral optical density. ** P<C0. 01 vs control group
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0. 05 & P<C0.01),
2.4 rhGM-CSF # I % J7 )G Z AT 2 245
B4 4em & Masson e 4558 (8 4) s 724
Hifi4& 14 d B, rhGM-CSF 6 000 ng/ml. i 2H i
FIrfr, b p 30 SRR 0] X o 0 T G s 47 455 R A A )
12 AR 5% MAHES T thGM-CSF 6 000 ng/mL&E
JEAH » 25 1A B S A I8 D 2 3 A B, 3 vk HE
HIRE

L2r - Control

& thGM-CSF 6 000 ng/mL

1.0}

0.8F

0.6

04F

Residual area ratio

02F

0.0

Time #/d
& 3 rhGM-CSF 6 000 ng/mL A1 % B REL A
B 14 d W/NRE BB BRERIR (7 B SR R E R
Fig 3 Comparison of wound areas on mouse back between
rhGM-CSF 6 000 ng/mL group and control group
within 14 days after injury
*P<C0.05, = P<C0.01 vs rhGM-CSF 6 000 ng/mL group. n=20,

Tts
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Fig 4 Masson staining of wound tissues at 14 d

of injury between rhGM-CSF 6 000 ng/mL group (A)
and control group (B)

Blue: Collagenous fiber; Black: Nuclear. Original magnification; X 100
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