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Effects of Albumin on Proliferation and Apoptosis in Proximal Renal Tubular Cells

SUN Liang- zhong, YUE Zhi- hui, CHEN Shu- mei
( Department of Pediatrics, The First Affiliated Hospital, SUN Yat- Sen University, Guangzhou, 510080, P.R. China )

Abstract: Objective  To study the effects of albumin overload on proliferation and apoptosis in proximal
tubular epithelial cells (PTCs). Methods  Different concentration of delipidated bovine serum albumin (dBSA)
ranged from 0.1-30 mg/mL were added to NRK52E cells cultured in vitro; dBSA 0 mg/mL as control. Cell
proliferation was observed under microscope and measured by One Solution Cell Proliferation Assay Kit (MTS
assay). Apoptosis were detected by following methods: DNA laddering assay, In situ terminal deoxynucleotidyl
transferase  (TdT) - mediated dUTP nick - end labeling (TUNEL assay), nuclei changes were observed under
immunofluorecent microscope after stained with DAPI (4',6- diamidino - 2- phenylindole) and total death cells were
counted with trypan blue staining under light microscope. Results Under light microscope, sub- confluent NRK52E
cells became more confluent after dBSA overload 144 h. MTS assay revealed that higher dosages of dBSA (5, 10,
and 30 mg/mL) overload induced significant proliferation (0.700 + 0.045A, 1.021 + 0.029 A, and 1.273 + 0.173 A,
respectively) 48 hours later in NRK52E, and were higher than that of control cells (0.441 + 0.020 A), P< 0.05. In
higher dosages of dBSA (5, 10, and 30 mg/mL) overload NRK52E cells, there were more condensed or broken
nuclei, stronger DNA ladders and more positive signals in TUNEL assay than those in lower dosages of dBSA
overload or control NRK52E cells. Trypan blue staining revealed that death cells in higher dosages of dBSA (5, 10,
and 30 mg/mL) overload NRK52E (680 000 + 28 618/mL, 970 000 + 52 915/mL, and 1 132 500 + 88 954/mL,
respectively) were higher than that of control cells (312 500 + 28 395/mL), P< 0.05; And death cells increased in a
dose - dependent manner after dBSA overload. Conclusion  Albumin overload could induce proliferation and
apoptosis in PTCs.
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Fig.1 Cell proliferation of NRK52E after dBSA overload
for 48 h

MTS assay revealed that dBSA exposure induced a dose -

dependent proliferation in NRKS2E. *compared with conrol, P< 0.05.

1 MTS dBSA NRK52E 48 h

Table 1 MTS assay revealed cell proliferation of NRK52E

after dBSA overload for 48 h (x+s)
dBSA (mg/mL) A X P
0 0.441 4 £0.020 3 - -

01 0.460 4 £ 0.033 8 0.048  0.827

05 0.454 3 £0.036 1 2.40 0.121

1 0.4875+0.016 9 5.15 0.076

5 0.700 1 £0.044 8"  9.23 0.026

10 1.020 7 £ 0.029 2" 13.58 0.009

30 12730017307 17.42 0.004

Compared with control, 1) P < 0.05
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Fig.2 Cell proliferation after dBSA exposure to sub -
confluent NRK52E for 144 h.

A: control cells, cells became hypertrophy, cell number is
fewer. B: dBSA 1 mg/mL, cells became hypertrophy as well, cell
number increased mildly. C: dBSA 10 mg/mL,
increased apparently. D: dBSA 30 mg/mL , cell number increased
apparently and cells reached confluent. Light microscope, x400

cell number
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Fig.3 Nuclei changes after dBSA exposure to NRK52E
for 72 h

A:dBSA 10 mg/mL.a cell with splitting nucleus (arrow )
B:dBSA 30 mg/mlL,two

detached from neighboring cells.

condensed nuclei (arrow). Immunofluorence ,stained by DAPIL,

x400
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Fig.4 DNA laddering assay of DNA ladders in NRKSIE
after dBSA exposure for 72 h

Higher dosages of dBSA (5,10,30 mg/mL)exposure to NRK52E
induced stronger ladders. N:normal cultured NRK52E (containing 5%
FCS in media), M:DNA molecular weight marker. (Note: As dBSA
induced a dose— dependent proliferation in NRK52E, there was more
DNA contained in higher dosage of dBSA overload sample which is
easy mistaken as loading error)
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Fig.5 TUNEL assay of apoptosis in NRKS2E after dBSA

exposure for 72 h

Fluorescent TUNEL assay. A: control NRKS2ZE (dBSA O mg/
mL), there were a few positive signals.  B:  dBSA (30 mg/ml.)
exposure, there were more positive signals
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Table 2 Trypan blue stained counting of death cells after

dBSA exposure to NRK52E for 72 h (xxs)
dBSA (mg/mL) Death cells/mL X P
0 312 500 £ 28 395 - -

0.1 343 500 + 38 604 1.19 0.275

0.5 332 500 + 23 848 1.689 0.430

1.0 427 500 * 26 458 7.21 0.066

5.0 680 000 + 28 618Y  11.43 0.022

10 970 000 + 52 915  15.13 0.010

30 1132 500 + 88 9549  18.56 0.005

Compared with control, 1) P< 0.05
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Fig.6 Trypan blue stained counting of death cells after
dBSA exposure to NRKS52E 72 h

The number of death cells increased in a dose dependent
manner for 72 h after dBSA exposure to NRK52E. * compared with

control sample, P< 0.05
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