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[ABSTRACT] AIM: To study the effects of basic fibroblast growth factor (bFGF) on brain edema, nerve function
damage and autophagy related proteins in rats with head injury. METHODS: The rat model of craniocerebral injury ( CI)
was constructed. The rats were divided into control group, CI group, and low-, middle- and high-dose bFGF groups (n =
10). The CI model was established in CI group, while the rats in control group were not given epidural impact. The rats in
low-dose, middle-dose and high-dose bFGF groups were given bFGF at 2, 4 and 6 pg, respectively, by intraperitoneal in-
jection after 30 min. The neurological function in the rats was evaluated by improved neurological function scoring. The rat
brain tissues were taken, and the water content was detected. The levels of tumor necrosis factor-oc (TNF-a) , interleukin-
6 (IL-6) and IL-1B in the brain tissue were measured by ELISA. The malondialdehyde (MDA) content was analyzed by
thiobarbituric acid method. The activity of superoxide dismutase (SOD) was examined by WST-8 assay. The glutathine
peroxidase ( GSH-Px) activity was detected by colorimetric method. The protein levels of autophagy related proteins LC3- II
and beclin-1 in the brain tissues were determined by Western blot. RESULTS: The neurological function score was in-
creased significantly of the rats in CI group. The rat model of craniocerebral injury was successfully constructed. Neurologi-
cal function scores in the rats in low-dose, middle-dose and high-dose bFGF groups were reduced, the water content of the

brain tissue was also reduced (P <0.05). The levels of TNF-a, IL-6 and IL-1 B were decreased in the brain tissues (P <
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0.05), the content of MDA was declined (P <0.05) , the activities of SOD and GSH-Px were increased (P <0.05) , the
protein levels of LC3-II and beclin-1 were decreased, compared with the untreated rats in CI group (P <0.05). CON-

CLUSION: bFGF improves the nerve function of the rats with craniocerebral injury, reduces the water content of the brain

tissue, reduces the expression of autophagic protein LC3-1I and beclin-1. The mechanism is related to the inhibition of in-

flammatory reaction and oxidative damage.
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Table 1. The neurologic score and the water content in the brain tissues of the rats in each group (Mean +SD. n=10)

Neurological function score

Water content of

Group

1d 7d brain tissue (% )
Control 0 0 71.55 +4.46
CI 13.25 +1.14" 10.28 £1.03 " 8.46 +0.56" 89.25 +£3.32"
bFGF-L 11.47 +1.02% 8.72 0. 82" 7.12 +0.43" 79.38 +5. 14*
bFGF-M 9.45 £0.75* 7.15 £0.48* 6.28 +0.47" 74.45 +4.38"
bFGF-H 8.06 +0.91* 6.23 £0.41* 5.11 +0.35" 73.06 +0.91*

*P <0.05 vs control group; *P <0.05 vs CI group.
Control

bFGF-M_

bFGF-L

Figure 1. bFGF attenuated craniocerebral injury in the rats (HE staining, x40).

B 1 bFGF p& X R AR 5



2 bFGF FERAERHRG K RMALRESKE

i 53 495 2R BRI B 2L 25 7K e i X BRAL (P <
0.05) ,1fif bFGF-L ,-M F1-H 4 fii fixi $63 155 A B ki £H 21
) E KR T 41 (P <0.05) , W] bFGF %A%
i 45345 A BRI 2 2 5 K i, L 1
3 bFGF &K Al fix #5315 K R e A 4R of TNF -, IL-6
MIL-1IBHRE

4405 20 KR BRI ZH 21 TNF-o \IL-6 il IL-1B 11
TEE TX A (P <0.05), 1 bFGF-L -M FI-H 4
P A5 405 K BRI ZH 2R P ) TNF-o L6 1 IL-1B8 5 &
TRT M40 (P <0.05) , W] bEGEF [ rit il 451 15
KEUIRZHZA H TNF-o IL-6 F1 TL-18 55 &, 9845 i 2H
ZURAE, W3R 2,
%2 BAXRMALSD TNF-o IL-6 7 IL-1p 7k FRILL R
Table 2. The changes of TNF-a, IL-6 and IL-1B levels in the

brain tissues of the rats in each group ( Mean %+ SD.

n=10)
Group TNF-a (ng/g) 1L-6 (ng/g) IL-1B (ng/g)
Control 79.25£6.14  1.54£0.12  56.23 +5.27
CI 241.78 £22.86" 5.4520.57" 185.26 +14.02"
bFGF-L  194.25 +12.45" 4.36 £0.32" 148.21 +12.56"
bFGF-M  175.48 +11.20% 3.12+0.20* 121.45 =10.37"
bFGF-H  164.25 +14.58" 2.46 £0.15" 112.57 =10.89"

*P <0.05 vs control group; "P <0. 05 vs CI group.

4 DbFGF @iz fxi(h X R AR R IR
5 1 2 K B 2H 270 v () MDA 7K S i35 % B

24, 1M SOD F1 GSH-Px i PEAIK T X+ 4L (P <0.05) ;

bFGF-L -M F1-H 2 fii i 43 473 K BRI 2 21+ MDA 7K

SEAR T 45 45 41, 1M SOD F1 GSH-Px 375 4 785 T i it

AL (P <0.05) , 6] bFGE [ i A 5 £ K B A 28

ZUAAI , R AN, ILER 3

®3 BHEXRMALH MDA 28K SOD 1 GSH-Px & 1%

b bl 2
Table 3. The content of MDA and the activity of SOD and GSH-

Px in the brain tissue of each group (Mean +SD. n =

10)
Group SOD (10° U/g) MDA (pmol/g) GSH-Px (10° U/g)
Control 15.47 £1.23 17.46 £1.52  32.16 £3.87
CI 4.02£0.41"  41.56+3.25" 14.17+1.28"
bFGF-L 6.85+0.58%  29.71+2.16"  21.46£2.31"
bFGF-M 9.64 £0.74"  24.10£2.43"  26.58 £2.56"
bFGF-H 12.84£1.21"  18.7621.57"  30.15+2.47*

*P <0.05 vs control group; "P <0. 05 vs CI group.
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Figure 2. The images of Western blot for determining the protein
expression of autophagy related proteins in the brain
tissues of the rats in each group.
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Table 4. The protein levels of LC3- Il and beclin-1 in the brain
tissue of each group (Mean +SD. n=10)

Group LC3-1 Beclin-1
Control 0.15+0.03 0.26 +0.02
CI 1.03+0.12" 0.79 £0.08"
bFGF-L 0.84 +0.10" 0.51 £0.06"
bFGF-M 0.55 +0.06" 0.43 £0.02"
bFGF-H 0.35+0.04" 0.31 £0.04"

* P <0.05 vs control group; *P <0.05 vs Cl group.
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