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Abstract

BACKGROUND: /n vivo experiments have confirmed that fibroblast growth factor can effectively protect gentamicin-induced renal
tubular epithelial cell injury, but the effect on the in vitro cultured cells is still rare.

OBJECTIVE: To explore the mechanisms of basic fibroblast growth factor (bFGF) at different concentrations on preventing
nephrotoxity mediated by genamicin on the primarily cultivated renal tubular epithelial cell models.

METHODS: By use of enzyme and mesh screening, renal tubular epithelial cells were isolated from Kunming mice and purified,
adjusting the cell concentration of 1x108/L, then cell suspension was moved to a 96-well culture plate and divided into different
groups for culture: blank control group: normal culture; gentamicin group: 10, 30, 50 pL/hole (ie, 400, 1 200, 2 000 U/holes) are
recorded as G1, G2, G3; bFGF group: 20, 50, 80 uL/hole (ie, 90, 225, 360 ng/hole) are recorded as B1, B2, B3; gentamicin plus
bFGF intervention group: after adding bFGF 12 hours, then added gentamicin 12 hours, assigned into 9 dose subgroups, namely,
G1B1, G1B2, G1B3, G2B1, G2B2, G2B3, G3B1, G3B2, G3B3, each subgroup contained four-hole complex. Cell morphology and
quantity was observed.

RESULTS AND CONCLUSION: Gentamicin showed a dose-dependent effect on the renal tubular epithelial cell injury, epithelial
cells in the medium and high concentration groups exhibited shrinkage, rounded, swelling, poor adhesion, severely damaged
cytoplasm and structural disorder. In the low concentration group, the number change of cells was not obvious, and fibroblasts
began to appear; In the bFGF groups, cells were full, exhibited strong refraction, the cell number increased significantly, these
manifestations were significant in 50 uL/hole concentration, and there was no significant difference compared with 80 pL/hore
concentration; in case of gentamicin plus bFGF intervention, cells with low concentrations of gentamicin had no obvious damage to
cells, which increased, the damaged cells collapse was reduced in the group of low concentration of gentamicin, cell shrinkage and
poor adhesion were slightly relieved, high concentrations of bFGF intervention could yield to good cell morphology, but high
concentrations of gentamicin caused cell swelling and necrosis of injury, which could not be improved by any concentrations of
bFGF intervention. 50 pL/hole bFGF has antagonistic effect on the nephrotoxicity mediated by medium and low concentrations of
gentamicin, but has no protection on high concentration of gentamicin-induced nephrotoxicity.

Huang RS, Huang JE, Cen YH, He GZ, Zhao FL, Fan R. Protective effect of basic fibroblast growth factor on renal tubular
epithelial cell toxicity induced by gentamicin.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(2): 240-244.
[http://www.crter.cn  http://en.zglckf.com]
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a: Renal tubular epithelial cells
positive for immunohistochemical
staining (DAB staining, x200)

b: Following 10 pL/hole gentamicin
alone, renal tubular epithelial cell
injury was not obvious, arrows

indicate some fibrous cells began
to increase (x100)

C: Following 50 pL/hole gentamicin alone, arrows indicate the serious
injury and lytic necrosis of renal tubular epithelial cell (x100)

Figure 1 Gentamicin-induced renal tubular epithelial cell injury
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Table 1 Absorbance value detected by enzyme-linked

immunoassay (n=4, A)
Group 1 2 3 4
Control 0.333 0.262 0.343 0.250
10 pL/hole GM 0.359 0.303 0.352 0.304
30 pL/hole GM 0.127 0.106 0.125 0.102
50 uL/hole GM 0.075 0.068 0.073 0.068
20 pL/hole bFGF 0.544 0.318 0.515 0.313
50 pL/hole bFGF 0.717 0.478 0.679 0.454
80 pL/hole bFGF 0.612 0.595 0.614 0.593

10 pL/hole GM + 20 pL/hole bFGF  0.397 0.268 0.401 0.262
10 pL/hole GM + 50 pL/hole bFGF  0.590 0.396 0.575 0.357
10 pL/hole GM + 80 pL/hole bFGF  0.733  0.440 0.705 0.430
30 pL/hole GM + 20 uL/hole bFGF  0.225 0.129 0.236 0.120
30 pL/hole GM + 50 pL/hole bFGF  0.332 0.204 0.324 0.192
30 pL/hole GM + 80 pL/hole bFGF  0.457 0.401 0.459 0.399
50 pL/hole GM + 20 pL/hole bFGF  0.080 0.065 0.084 0.067
50 pL/hole GM + 50 pL/hole bFGF  0.083 0.073 0.087 0.077
50 pL/hole GM + 80 pL/hole bFGF  0.092 0.075 0.096 0.069

bFGF: basic fibroblast growth factor; GM: genamincin

80, 50 pL/FLAIRM: AT 4 g A KR 7L, %=
G R (P > 0.05); 20 pL/FLag M eeT 4t 40
KHEF 510 pLALR KERILER, EZRLREERE X
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ki, EZREEEMERE (P> 0.05); 10 pL/ALKK
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Table 2 Absorbance value following bFGF alone or alone

gentamicin (xts, n=4)
Group Levels (uL) A
Control = 0.297 0+0.047 8
GM 10 0.329 5+0.030 2
30 0.115 0£0.012 8°
50 0.071 0+0.003 6°
bFGF 20 0.422 5+0.124 1°
50 0.582 0+0.135 2*°
80 0.603 5+0.011 0™

bFGF: basic fibroblast growth factor; GM: genamincin; P < 0.01, vs.
10 pL/hole; °P < 0.01, vs. 20 ul/hole; °P < 0.01, vs.
20 pL/hole GM

R 3 TR AR D R B R T A E
Table 3 Absorbance value following bFGF + GM intervention
(xts, n=4, A)

bFGF (uL/hole)
20 50 80

GM (pL/hole)

10 0.339+0.067 0.489+0.103c 0.5760.142°
30 0.178+0.053° 0.261+0.065™ 0.432+0.029°
50 0.0740.008" 0.079+0.005 0.083+0.010

3P < 0.01, vs. 30 ul/hole GM+80 plL/hole bFGF; °P < 0.01, vs. 10 ul/hole
GM+20 pL/hole bFGF; °P < 0.01, vs. 50 uL/hole GM+50 uL/hole bFGF;
9Pp< 0.01, vs. 50 pL/hole GM+80 pL/hole bFGF; bFGF: basic fibroblast
growth factor; GM: genamincin
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Figure 2 Estimated marginal means of absorbance (A) value
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