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Changes of selenium and selenoprotein expressions in diabetic nephropathy

HUANG Fu-meng, ZHAO Li, CHENG Li-rong, CHEN Zhao, FU Rong-guo, TIAN Li-fang
(Department of Nephrology., the Second Affiliated Hospital of
Xi’an Jiaotong University, Xi’an 710004, China)

ABSTRACT: Objective  To explore the relationship between selenium and diabetic nephropathy (DN) by
determining the selenium content in the plasma and whole blood of DN patients and the changes of selenoprotein
expressions in human mesangial cells stimulated by high glucose. Methods  We collected the samples and clinical
indicators of DN patients and healthy controls to determine selenium content by atomic absorption spectrometry
method. The mRNA in human mesangial cells was isolated after stimulation with 30 mmol/L of glucose for 24 hours
by Trizol method to detect the changes of selenoprotein expressions by Real-time PCR. We analyzed the differences
between DN patients and healthy controls and the relationship between clinical indicators by unpaired ¢-test and
Pearson correlation analysis, respectively. Results The selenium contents in the plasma (P<C0.0001) and whole
blood (P<C0.001) were significantly lower in DN patients than in the healthy controls. In addition, plasma selenium
contents had a significant negative correlation with renal function and a positive correlation with glycosylated
hemoglobin in DN patients. Among the 21 human selenoproteins, the mRNAs of Gpxl, TrxR2, TrxR3, Dio2,
Dio3, SelK, SeIN, SelP, SelR, SelT, SelW and SPS2 were significantly lower in the high-glucose group than in the
normal-glucose group which produced by human mesangial cells after high glucose stimulation for 24 hours.
Conclusion  There was obvious selenium deficiency in DN patients. Human mesangial cells have a significantly low
expression of some selenoproteins in the high glucose environment. These results provide clinical and experimental
evidence for illuminating the role of low selenium-sensitive selenoproteins in the occurrence and development of DN.
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B /NER ZR A0 MY (mesangial cells, MCs) J& & i
BR 1) [ A 200 i, 32 AR O 4R B /N BRGSO A8 R 1Y
BER 5E A N F2 e BT IR S . AR AR B BR
P 4 DN o, MCs &t £ %32 8 s i | AR . 1
DN 3% 22 & i AL vh o A0 0w oA O 2 i Y S [
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Fig. 1 Comparison of selenium contents in the plasma and
whole blood between DN patients and healthy controls
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Tab. 1 Basic clinical information of the study subjects

i H X B2 T FR s 40 P
BB (5 /40 17¢6/11) 37(21/16)

AEIE (%) 45.50+2.30  58.70%2.50 0.0020
BUN(mmol/L) 3.90£0.18 19.5041.40 <C0.000 1
Ser(pmol/L) 67.214£1.80 513.50+46.40 <0.0001
TP(g/L) 72.30%1.30  64.30%1.80 0.023 4
Alb(g/L) 44, 404+1.00 37.30+1.00 0.003 6
Chol(mmol/L) 4,600, 20 4,.70£0. 20 0.6570
TG(mmol/L) 1.83+£0. 30 1.58+£0. 10 0.408 0
Hb(g/L) 130.90+4.78  93.80+£3.47 <C0.0001
HbA1(%) 4,9340.13 8.40£0.40 <C0.0001

BUN: [fil JR % & Scr: Ifi. WLEF ;s TP M3 B F A Alb. M A E M s
Chol : IH [ ; TG : =Bt H s Hb: 208 4 s HbAL: Bifb I 2T & A .

DN 85 15 Hl £ et 551 PRAE A (8] A AH DG OC & 40
F 2 PR BB AT R K OF 5 i R R A I L
IKAP- S R O, AH OC Z 00390 O — 0. 368 F1—0. 413, AP
DN B D gk 22 , il A5 ek 7K SRR 5 ot 25 A
A SRR ML HKF 2 57U 5E Gr= —0. 400) ,
R DN G835 LA 1 /K- B s o H I G 2 5 BRAIG . il
JAG 2 i 5 I S L I KT B 218
[ 2R BAH G

HoAtb e R4 A 8] (9 40 5C 43 A ik 2 7R : DN AR5 1Y
PREZ R MEAG L 2T 2 KT 5 48 % 52 TE AR OG L A OC &R
Ko BN 0. 285 F0.490, B FH IR E A KF5imLr
FEEAKTE R FAAEE(r=—0.467) , 5L 1L 2T & 117K
TR IEA & (r=0.538),

Tab. 2 Correlation between plasma selenium content and clinical indicators (r)
I R 38 Fp Se Age BUN Ser TP Alb Chol TG Hb
B —0.263
BUN —0.368" " 0.285"

Scr —0.413" " 0.082 0.749" "~

TP 0.091 —0.072 —0.386" —0.115

Alb 0.253 —0. 140 —0.279 —0.183 0.845" "

Chol —0.103 —0.053 —0.074 0.047 0.098 0.037

TG 0.210 —0.036 —0.201 —0.201 0.139 0.076 0.701" "

Hb 0. 280 —0.281 —0.467" " 0.415° 7 0. 266 0.363"° 0.347" 0.333"

HbA1 —0.400" " 0.490" " 0.538" "~ 0.453"*  —0.211 —0.282 0.050 —0.152 —0.324
* P<C0.05," * P<C0.01," ** P<{0.001,

2.3 BHEMNH HMCs AIEEAQREEHNETL

MITT 330 e A 009 AN [ P TR] s 200 1 18 35 4
T e B R 3 HEMICs 19 58 1 e AR IF ] 5. 0 3l 45 7
r B 12,304 d S R A S L AR R L

BRI 1 d 5 A s O 2 B T (R 2) L BlE I E]
P4 2 K A0 O 355 g 9 R BT T e . PR TR T 2k
P BRI 24 bR LSRN B B R IR TS R AL
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Fig. 2 Proliferation of HMCs stimulated by high glucose
HMCs #£ 1E % B (11. 1 mmol/ L) 5§ & # (30 mmol/ L) & 4 F 43 5l 55 7%
1.2.3.4d. MTT 3ERI A0 G (n=6) , 5 %F B 41 L4, * P<<0. 05,
NG IE 3 9 J% (11. 1 mmol/L) s HG.: i Bk J& (30 mmol /L),
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Tab.3 PCR primer sequences of human selenoproteins

SERE i PCR O BTl A 21 Al 85 (1 514
Wk 3 fron. R HMCs fr 3Rk 19 21 Fal & [ 78
AR B mRNA KRR AR, 45 R BoR . 5I1E
OB AL A B, B B 4H Gpxl, TrxR2, TrxR3, Dio2,
Dio3.SelK.SelN, SelP. SelR.SelT.SelW,SPS2 1) 3
IR E PRI (P<<0. 05) , W) 2B i e 1 A7 ik 22
SR A (B 3D,

3 9 e

1G5 O 5 1 56 B AN ] 43 A b 1 0 4
SIS P T AR b I P AR AR S B — R B F
FERTIESE , SR H R A BT A Y . R4 R B
7~ s DN B35 I 3% S 4 i v (4 Al 5 £ 5 0E 5 ) BEORE B
AT R, HLE DR 25 B A I 1 8 K CF
TR AR PN B R AR L A DR e K A e =

KA FUE514 TSI

Gpxl 5'-ACATCGAGCCTGACATCGAA-3' 5'-TCTGGCAGAGACTGGGATCA-3'
Gpx4 5-AGTTTTCCGCCAAGGACATC-3' 5-TGCTTCCCGAACTGGTTACA-3'
Dio2 5'-GGAAGATCGATGTGCAGCAG-3' 5'-GCCGGACTTCTTGAAGGTTG-3'
Dio3 5'-CAGCACATCCTCGACTACGC-3' 5'-TGCTGTGGGATGATGTAGGG-3'
TrxR1 5'-GGGTCCAAATGCTGGAGAAG-3' 5-GCAGTCTTGGCAACAGCATC-3'
TrxR2 5'-CCCCGACACTCAGAAGATCC-3' 5'-ATACTCCAGCGGGGTGAAGA-3'
TrxR3 5'-TCTGGCCTCTTGAATGGACA-3' 5'-GGGGTGAATTCCAATGGTGT-3'
SPS2 5'-CGGTGGAGTTGCCACTGTAG-3' 5'-TAGGCCAGCTCCACCTCTTC-3'
Sell5 5'-CCTGATTGCAGAGGATGCTG-3' 5-AGGGTCTGAACCACGGACAT-3'
SelH 5'-CCGCTGTAGGAGCAGAGCTT-3' 5'-GCCAGCTTCTCTCGCTTCTC-3'
Sell 5-TGGGAGTTGAGGCCTGGTAT-3' 5-GACCAAAGGATCCACGCTGT-3'

SelK 5-AAGTGTTGGACAGCCGGAGT-3'
SelM 5'-TGACAGCTGAACCGCCTAAA-3'

5'-CTAGGGCCACGCAGATGATT-3'
5'-TCCTGCACTAGCGCATTGAT-3'

SelN 5'-AGCCAAGGCTGAGAACAAGC-3’ 5'-GGGACGAGTTCTCCTGGTTG-3'
SelO 5-ACGGTTGTGTTGCGTGTAGC-3' 5-GCATTTCTCTGCACGCTGTC-3’
SelP 5'-CTCCTCCAGGCCTTCATCAC-3' 5-GACAATGGCAGCATCAGCTC-3’
SelR 5'-CCGCCTTTCAGTGGGATCTA-3' 5'-GACAACCTCTGTGCGAGCTG-3'
SelS 5-AAGAAGCCCCAGGAGGAAGA-3’ 5-CCCTTGGTCAAGAAGCAACC-3'
SelT 5'-AGGCGGGTGTTTGAGGAGTA-3' 5 -TATTTTCTTGGCCCCACTGC-3'
SelV 5'-GCGGACTTCAACCTCAGTCC-3’ 5'-GGGGACCAGAGTGGGAATCT-3'
SelW 5 -GTCGTTTATTGTGGCGCTTG-3' 5'-CGTAGCCATCGCCTTTCTTC-3’
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Fig. 3 Changes of selenoprotein expressions in HMCs stimulated by high glucose

HMCs 76 1E i WS bl 4 0 T 8555 24 b, SEIUANILE RNA LG 1 52 8 7 PCR B G I R 1 mRNA HIX KKK (n=3)
A F X B 4L, P<<0. 05, NG IEF i (11. 1 mmol/L) s HG : i ¢ & (30 mmol/L) .
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