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Abstract: Objective To explore the value of detecting podocalyxin (PCX) level in urinary extracellular vesicles for the diagnosis
of diabetic nephropathy. Methods This study was conducted among 57 diabetic patients admitted during the period from
March to September, 2017, including 34 with uncomplicated diabetics and 23 with diabetic nephropathy; 21 patients with other
types of nephropathy and 11 healthy individuals were also included to serve as the controls. Transmission electron microscopy
(TEM) and nanoparticle tracking analysis (NTA) were used to verify the separation of urinary extracellular vesicles. The
molecular markers of extracellular vesicles (TSG101 and podocalyxin [PCX]) were detected using Western blotting. PCX levels
in extracellular vesicles were also detected using ELISA. Results TEM reveal the presence of numerous extracellular vesicles in
the urine with intact morphology and different sizes, and most of them were below 300 nm in diameter as shown by NTA.
TSG101 expression was detected in the samples from all the 4 groups. Positive expression of PCX was detected in the samples
from patients with diabetic nephropathy but not in the other groups. In patients with diabetic nephropathy, the mean PCX
levels (3.27+2.30 ng/pmol) was significantly higher than those in the healthy control group (1.22+0.36 ng/umol), uncomplicated
diabetes group (2.22+1.29 ng/umol) and nephropathy group (1.24+0.45 ng/umol). Conclusion PCX level in urinary extracellular
vesicles is significantly increased in patients with diabetic nephropathy, suggesting the value of PCX as a potential marker for

clinical diagnosis of diabetic nephropathy.
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Indicators Healthy control Diabetes mellitus Diabetic nephropathy Other nephropathy P

Gender (M/F) 11 (8/3) 34 (17/17) 23 (10/13) 21 (12/9) 0.322
Duration of diabetes (year) 6.3+1.2 8.6+1.4° 0.5+1.8° 0.041
Age (year) 43.91+13.70 48.38+£13.32 55.43+7.28® 42.57+13.86 0.005
Hypertension cases 0 6 14 1 0.000
Serum creatinine (umol/L) 62.55+17.61 69.77+£15.09 131.27+£119.38" 129.19+153.54° 0.045
Urea nitrogen (mmol/L) 6.23+0.86 5.12+1.33 8.06+4.53° 6.63+3.57 0.014
Uric acid (umol/L) 397.09+107.5 378.11+£121.49 421.4+96.59 441.62+194.04 0.434
Urine protein (mg/24 h) 78.46+16.95 85.75+30.4 2000.48+2512.98 1996.59+2234.2 0.000
Urine volume (mL) 1527.5£751.58 1873.24+577.99 2174.09+881.6 2037.14+1005.77 0.218

-: No data; °P<0.05 vs healthy control; "P<0.05 vs diabetes mellitus, compared with diabetic nephropathy; P<0.05 vs diabetic nephropathy,.
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Fig.1 Morphology of urinary extracellular vesicles under transmission electron microscope (A:
Original magnification: x5000; B: x10000; C: x40000).
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Fig.2 NTA analysis results Particle Size 174.6+10.3 nm.
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Fig.3 Expression of TSG101 and PCX in extracellular vesicular vesicles in DN, DM and NC

groups by Western blotting.



http://www.j-smu.com

J South Med Univ, 2018, 38(9): 1126-1130

+ 1129 -

MN MN FSGS FSGS IgA IgA DN DN
Mr
TSG101 [ ——— - ) 45000
PCX — ey 60 000

E ]

B4 SRRENTEAGTHER SRt Bk S & MAsMER TSG101 F PCX AIRIZ
Fig.4 Expression of TSG101 and PCX in extracellular vesicular vesicles in patients with
DN and other types of nephropathy detected by Western blotting.
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