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[ Abstract | Objective To investigate the effect of modulating thrombomodulin (TM) expression on
renal injury in a rat model of diabetic nephropathy ( DN) and explore the possible mechanism. Methods We
examined the expression of liver X receptor-ac ( LXR-at), TM, coagulation factor X [-A (FX [-A) and
CD163 in 25 renal biopsy samples from patients with DN and in 6 normal renal tissue specimens using
immunohistochemistry. Twenty-four 12-week-old male db/db mice with DN were randomly assigned into 4 equal
groups and treated daily with intragastric administration of normal saline or LXR-a agonist T0901317, or with
intravenous injection of an adenoviral vector carrying TM shRNA or the control adenoviral vector for 7
consecutive days; 6 wild-type C57BL6 mice with intragastric saline treatment served as the normal control group.
Four weeks after the treatment, the expression of TM, LXR-a, FXI[-A and CD163 in the renal tissues of the
mice were detected using Western blotting, the levels of tumor necrosis factor-ao (TNF-o) and interleukine-6
(IL-6) were detected by ELISA, and the urinary microalbumin level was determined. Results The renal
expression levels of TM and LXR-a were decreased (P<0.05) and those of FXII[-A and CD163 were increased
significantly (P<0.05) in the kidney tissues of DN patients compared with normal kidney tissues. In db/db
mouse model of DN, the expression levels of TM and LXR-a were positively correlated while those of FXII-A
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and CD163 were negatively correlated with glomerular filtration rate (P<0.05). Compared with the wild-type

mice, the mouse model of DN showed significantly increased urinary microalbumin levels and serum levels of

TNF-a and 11.-6, lowered renal expressions of TM and LXR-a, and increased renal expression of FXI[-A and
CD163; these changes were further exacerbated in the mice treated with Ad-TM shRNA (P <0. 05) but
significantly improved in the mouse models treated with T0901317. Conclusion Upregulating TM expression

can reduce urinary microalbumin level in db/db mouse model of DN by inhibiting the renal expression of

FXII-A and CD163 and downregulating blood levels of inflammatory mediators.
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thrombomodulin; diabetic nephropathy; liver X receptor-a; coagulation factor X l[-A ;
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AR B0 o AN A

bR 4 AR T DN B 40 TM ik ]
AEZ3R2 M DN J80E R B HA FXL-A 253k M2 =
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T8 N REREsh ) 5255 ot (SPF 2%) ,20~24 °C |
12 h ERE B H A e, RIU/ME/PIAN M £33
BEPT AR (sc271804 ) I F 26 [E Santa Cruz Biotechnology
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A0 AT 17 <25% i e o ;2"
26% ~S50% AN ML YL 753" 51% ~75% I 4 B e ¢ ;
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2 HR

2.1 DN &6 k4 5

DN 21 5 5 B /N ek g i %6 (eGFR) il 24 h JREE
KI5 R (61. 59 +32. 36) mL/(min - 1. 73m?) Fl
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MO TA)  FXI-A" 40 0 F1 CD163" 21 Jifg 3= %2/ A5 1F
B/NVE ] 5T (& 1B, 2 2 43 #7127 : DN R 35 /Y
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B3 5145 B /NER A S /N [B) 5 LXR-o” 20 3T 22
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P& TM 3k s fEBE TM ik F R pY R, FX-A ik
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\’:EEJ 2 A \ |
zZ \ |
= 'Y e
2 .
20 wm d © 220 wm 75 ¢
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B 1 SEAdslxiRas DN 2EEHHA TM LXR-o FXII-A CD163 KA K EE S

1 2 3 4 5

12 3 4 5
TM(105X10°)—> M- — — — FXI(83x10°)— ‘.m.
pactint43<10°)— () N - - ractin(43x10°) D A -
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A B: %514 Western blot #] TM F= FXII-A £i%;C.D: 4514 ™M = FXII-A 23X ¥ 2 & 454 (n=6) 1. WT
48;2.T0901317+DN £8;3.DN 4 3 35 K 28 ;4; Ad-ctrl ShRNA+DN 48;5; Ad-TM shRNA+DN 48;a; P<0.05,%5 WT
ZHE ;b P<0.05,5 DN 4 22 3 /K2 f= Ad-ctrl shRNA+DN 48 bt
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M Ad-ctrl shRNA+DN £
MT0901317+DN 41
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FRAEANREAR 3 (B /NER )
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HH
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ERORAC]

B/ INE A R R 1 3R K2 (0. 61£0. 07) mg/L,
DN A= B 7K 20 A1 Ad-ctrl +DN 41708 BUR 140 115 11K
SEAR B (1. 2520, 12) mg/L F1(1.25+0. 13) mg/LL,
55 DN AEBRER K 4 L5, DBk T™ 5 /s BRUR il 11 2R
P32 (1. 78+0. 11) mg/L( P<0. 05) , ffi T0901317 |
PCTM 2238 5 PR AR 118 M 2 (0. 77+0. 11) mg/L
(P<0.05) .
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40, HAMNE I, TNF-o F1 IL-6 7K -4 F & (P<0.05) , 5
DN A= FHER/K A LA, JUBR T™ Ji5 /N ERAR A 1 TNF-o 1
IL-6 /K SF-HH1 ( P<0. 05) , i T0901317 _F 34 TM %35 )5
TNF-o F1 1L-6 7K F-H B s/ (P<0. 05, &1 4)



http ://aammt. tmmu. edu. cn

B SRR AR, 2021,43(2) 161

2000 ab WWT 4

7, DN A= HER K4

g a 0 Ad-ctrl shRNA+DN £H

<, 1500 a BT0901317+DN 41
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FR P DN B BFHL TM  LXR-o A HAEN IR 20 R
K, 5B /NsR B SR IE ARG s 1 FXIL-A F1 CD163 Rk
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