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High lipid-mediated endoplasmic reticulum stress in human glomerular mesangial cell injury under inflammation

condition: the role and mechanisms
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[ Abstract | Objective To study the role of high lipid-mediated endoplasmic reticulum stress in human glomerular
mesangial cells (HMCs) injury under inflammation condition, and to explore the mechanism of lipid-induced kidney injury.
Methods HMCs were divided into control group, high lipid group, inflammatory stress group. high lipid plus inflammatory
stress group, and high lipid plus inflammatory stress plus 4-phenylbutyric acid (4-PBA) group. After culture for 24 h, 48 h,
and 72 h, Oil red O staining was used to evaluate lipid droplet accumulation in the cells; cell proliferation was assessed by MTT
assay; expression of GRP78 protein was measured by immunocytochemistry method; and the levels of GRP78 and FN mRNA
were examined by real-time PCR. Results (1) Compared with control group, the high lipid group, inflammatory stress group
and high lipid plus inflammatory stress group had significantly increased intracellular cholesterol levels (all P <C0. 01),
significantly higher FN mRNA levels (all P<C0.01), and significantly faster cell proliferation (all P<Z0. 01), which was in a
time-dependent manner. Compared with high lipid plus inflammatory stress group. 4-PBA group had significantly reduced lipid
deposition (all P<C0. 01), slower cell proliferation (all P<C0. 01) and lower FN mRNA expression (P<C0. 05, P<C0. 01)
induced by high lipid. (2) Compared with control group, high lipid group, inflammatory group and high lipid plus inflammatory
stress group had significantly increased expression of GRP78 mRNA and protein (P<Z0. 05,P<C0.01), and the expression in 4-

PBA treatment group was significantly lower than that in the high lipid plus inflammatory stress group (all P<0. 01). (3)
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After treatment with high lipid or inflammation for 24 h, 48 h and 72 h, the intracellular cholesterol level was positively

correlated with mesangial cell proliferation and expression of GRP78 protein and FN mRNA (all P<{0.01). The cellular

expression of GRP78 protein was positively correlated with mesangial cell proliferation and FN mRNA expression (all P <C

0. 05). Conclusion
HMCs under inflammation stress condition.
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Tab 1 Primer sequences for real-time PCR

Gene Upper stream primer(5'—3") Down stream primer(5'—3")
GRP738 TCA ACC AAC TGT TAC AAT CAA GGT C TCA CTC GAA GAA TAC CAT TCA CAT C
FN TGG AGG AAG CCG AGG TTT CAG CGG TTT GCG ATG GTA
Bactin CAT GGG TCA GAA GGA TTC CTA TGT ATT TTC TCC ATG TCG TCC CAG TTG
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1 HFHHMCs BT ORLBER
Fig 1 Oil red O staining of lipid accumulation in HMCs of different groups
4-PBA: 4-phenylbutyric acid; HMCs: Human glomerular mesangial cells. Original magnification: X400
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Tab 2 Oil red O staining for semi-quantitative analysis of lipid accumulation in HMCs of different groups
n=5, rts
Time point Control High lipid Inflammatory stress . High lipid plus 4-PBA
inflammatory stress

24 h 0.3240.06 0.4440.04% * A48 0.5340.07* *A4 0.7540.06" * 0.424+0. 0644
48 h 0.4340.04 0.7140.04* * A4 0.6940.08* *A4L 0.97+0.16"~ 0.5940. 0844
72 h 0.4940.12 0.82+0.11* *44 0.78+0.10% * &4 1.10£0. 05"~ 0.8140.1144

4-PBA: 4-phenylbutyric acid; HMCs; Human glomerular mesangial cells. ** P<C0. 01 vs control group; ©* P<Z0. 01 vs high

lipid plus inflammatory stress group

*3 HHHMCsHEHELER
Tab 3 Proliferation ability of HMCs in different groups

n=6, rts
Time point Control High lipid Inflammatory stress . High lipid 4-PBA
plus inflammatory stress
24 h 0.66-+0.03 0.75+0.03" " 0.72+0.04" " 0.76+0.04" " 0.64740. 0544
48 h 1.1740.03 1.342£0.04* =80 1.31£0.05* =44 1.534+0.05" % 0.92+0. 0584
72 h 1.2740.03 1.58£0.03* x4 1.4240.06* =448 1.954+0.05** 1.2340. 03448

4-PBA: 4-phenylbutyric acid; HMCs: Human glomerular mesangial cells. ** P<C0. 01 vs control group;“* P<C0. 01 vs high

lipid plus inflammatory stress group

2.3 & HMCs GRP78 # mRNA # % g %
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2.4 5) WoR. @ MR A, &AE A K= IR+ R GE 4
GRP78 HH R & T XA (P #<0. 01, &
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% 4 &4 HMCs GRP78 mRNA KR i%
Tab 4 Expression of GRP78 mRNA in different groups

n=3, xts
. . . . - e High lipid plus y
Time point Control High lipid Inflammatory stress . 4-PBA
inflammatory stress
24 h 0.4040.01 0.88+0.15"~ 0.87£0.09"~ 0.78£0.06"~ 0.4340. 0444
48 h 0.4240.08 0.8240.01" *A4 1.00£0.11**4 1.284+0.08" * 0.85+0. 0644
72 h 0.4640.05 0.6740.08* A~ 1.07+0.22* 4 1.27+0.17"~ 0.55+0. 1344

4-PBA: 4-phenylbutyric acid; HMCs: Human glomerular mesangial cells. * P<C0. 05, " P<C0. 01 vs control group; © P<C

0.05, 24 P<C0. 01 vs high lipid plus inflammatory stress group
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1. 45f%5 (P<<0. 01) , /1,72 h if FN mRNA )ik e+ RIEL 3, 4-PBA T4l FN mRNA F£ik71E

TRV 2 i 4L A R RE 4 B B T (P<<0.05) ., 51 &) S A FEAR (P<<0. 05, P<<0. 01) .,

High lipid plus
Control High lipid Inflammatory stress  inflammatory stress 4-PBA

B2 S ikel&a HMCs GRP78 EHHIRIE
Fig 2 Immunocytochemistry results of GRP78 protein expression in HMCs of different groups

4-PBA: 4-phenylbutyric acid; HMCs; Human glomerular mesangial cells. Original magnification: X400

* 5 &HHMCs GRPIS EEHRZEMFEEFTWER

Tab 5 Immunocytochemistry method for semi-quantitative analysis of GRP78 protein expression in HMCs of different groups

n=5, x+ts

Time point Control High lipid Inflammatory stress infEE}rlmliitpoi;iypsltursess 4-PBA
24 h 0.5240.03 1.04+0.07* * 44 0.96+0.07" 4 1.23+0.09" " 0.82+0.0644
48 h 0.5540.06 1.4240.31* * 448 1.11£0.05* * 44 1.61+£0.05" "~ 1.0440. 0944
72 h 0.6640.07 1.154+0.06* * &4 1.2240.07* %4 1.74£0.07** 1.1140. 1044

4-PBA; 4-phenylbutyric acid; HMCs: Human glomerular mesangial cells. ** P<C0. 01 vs control group; © P<C0.05, 2 P<C
0.01 vs high lipid plus inflammatory stress group

% 6 &4 HMCs FN mRNA KR i%
Tab 6 Expression of FN mRNA in HMCs of different groups

n=3, rEs
Time point Control High lipid Inflammatory stress infﬂii}rlnzliigfypslyrsess 4-PBA
24 h 0.4140.05 0.6940.15" * 0.7240.12* 0.8240.12* 0.54+0.0544
48 h 0.6740.11 1.00+0. 11"~ 0.8140.04" "4 1.01£0.20"* 0.8040. 134
72 h 0.7740.06 0.8440.094 0.934+0.09* *4 1.12£0.05** 0.62+0.1044

4-PBA: 4-phenylbutyric acid; HMCs: Human glomerular mesangial cells. ** P<C0. 01 vs control group; & P<0. 05, #* P<C
0. 01 vs high lipid plus inflammatory stress group
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