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(HZE] HM M X Z K (liver X receptor, LXR ) # /i 7] T0901317 , Ifil #4: ¥ 75 & H
(thrombomodulin, TM) T4t RNA 4 lf % 7% Ad-TMshRNA Xf db/db ## R J% ‘& 5% ( diabetic nephropathy,
DN) /NG5, ik 12 R kErE db/db /NER 36 2, W FHBEHLECFE 2 10114041, 43 DN
PR K4 Ad-ctrl+DN 44 Ad-TM shRNA+DN 21 . T0901317+DN #H . Ad-TMshRNA +T0901317+DN 4 Fil
Ad-ctrl+T090131+DN 2, 440 6 H/NEL, 2.5x10° pfu Ad-TMshRNA F1 Ad-ctrl 43 5158 15 B2 #5 k v 5 21 %
ML/, T S T0901317 42 0.5 mg/ (kg » d) #E B X W Al/NR ELiELE 4525 7 do 4[5, >k H] Western
blot #1/NERUEF 214 LXRao .LXRB . VCAM-1 FI ICAM-1 255 ; K0 i (LI 7K - , 7] J81 9% 2 12 7 4= C57BL/6
INERES T AEFRER K B AME D IE W X REZ . 850 DN 44 Ad-ctrl+DN 204 87 A= /N R, FL B 2120 LXRa 32
K FR&(P<0.05) , 5 DN Ad-ctrl+DN 21 1 Ad-TMshRNA+DN 21 H %5, T0901317+DN £ . Ad-TMshRNA +
T0901317+DN £ Ad-ctrl+T0901317+DN 41/N U 414 LXRo F2ik38 11 ( P<0. 05) , DN 42 /NEL LXRB
FER A BT R, T0901317 X DN 41/ U 24121 LXRB ik To i 5% M. DN 41 Ad-ctrl +DN 41 #¢
By Az /INER, I LT VB ZHZ VCAM-1 F ICAM-1 3k Tt B A SV 30 45 N 2 (P<0. 05) , 5 DN X BE 20
HLH , Ad-TMshRNA JTER 41 /N BB 2L 28408 05 in 2 B 2040 VCAM-1 Fil ICAM-1 R3K3n (P <0. 05) , 1fij
T0901317+DN F1 Ad-ctrl+T0901317+DN £ /)N BB #1455 08 5% . VCAM-1 Fl ICAM-1 32340/ (P<0.05)
gEE T0901317 W] fEil 11 7% LXRa Jik /> VCAM-1 F1 ICAM-1 235 i k3 db/db /BS54 o
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T0901317 improves renal injury in db/db mice by activating liver X receptor «
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[ Abstract | Objective To determine the effects of liver X receptor ( LXR) agonist T0901317 and
thrombomodulin (TM) interfering RNA recombinant adenovirus Ad-TM shRNA on renal injury of db/db mice
with diabetic nephropathy (DN). Methods A total of 36 male db/db mice (12 weeks old) were randomly
assigned into 6 groups (n=6), DN group, Ad-ctrl+DN group, Ad-TMshRNA+DN group, T0901317+DN
group, Ad-TMshRNA+T0901317+DN group and Ad-ctrl+T0901317+DN group. PBS, 2.5%10° pfu Ad-TM
shRNA and Ad-ctrl were injected into mice through tail vein to corresponding mice, while 0.5 mg/ (kg « d)
T0901317 was intragastrically administered to the corresponding mice for 7 consecutive days. After treatment
for 4 weeks, the kidney tissues were collected for detecting the expression of LXRa, LXRB, VCAM-1 and
ICAM-1 by Western blotting. The serum creatinine level was also detected in all the mice. Male wild-type
C57BL/6 mice at the same age served as normal control. Results The expression of LXRa in kidney tissue
was significantly lower in the DN group and Ad-ctrl+DN group than the wild-type mice (P<0.05) , but was
obviously higher in the T0901317 +DN group, the Ad-TMshRNA +T0901317 + DN group and the Ad-ctrl +
T0901317+DN group than the DN group, Ad-ctrl+DN group and the Ad-TM shRNA+DN group (P<0.05).
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The expression of LXRB in DN mice was notably lower than that in the wild-type mice (P<0.05). T0901317
had no significant effect on the LXRf expression in renal tissue of DN mice. The DN control group and Ad-ctrl+

DN group had significantly higher serum level of creatinine and renal expression of VCAM-1 and ICAM-1, and

aggravated renal pathological damages when compared with the wild-type mice (P<0.05). When compared

with the DN group, Ad-TMshRNA silenced mice groups had severer renal damages and elevated expression of
VCAM-1 and ICAM-1 (P<0.05), while the renal damages were alleviated and the expression of VCAM-1 and
ICAM-1 were decreased in the T0901317 + DN group and the Ad-ctrl +T0901317 +DN group (P<0.05).
Conclusion T0901317 improves renal injury in db/db mice by activating LXRa to reduce the expression of

VCAM-1 and ICAM-1.
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db/db mice; liver X receptor; thrombomodulin; diabetic nephropathy
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R (175 :5c-8304) \Gepii/) Bl ICAM-1 B 5E BB (52
Fisc-8439) EHU/NE LXRa 2 5w BEHTAR (575 sc-
1202) K WAL/ B LXRB 1 5w BE ST 1 (585« sc-
133221) ¥ ) F 2€ [ Santa Cruz Biotechnology 7\ ],
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shRNA FI 5 41 it 15 25 K Ad-ctrlshRNA ( fij FR Ad-
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T0901317+DN 41 . A4k Fiy I SC i, AW e e i 0 1
2.3 DN AR 12 JE i i PE db/db B SEBR X 42,
Ad-TM shRNA &4 0] B I B IR B 4140 T Zak i 711 i
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4 °C 2 PRI 1 3 1 )5 5 S 5 28 4% > % 2 i — 9t (
TBST $ 1:1 000 LLf3i)) W7 1 ho R _F 35573 i gk
FCIRIH- i g . Western blot 55747 R F] Image J EIf4
ST BT 6% 5, LA H 1Y 457l Al GAPDH. %417 #
IR EEAE Y LA FE B & AR SR8 &, A
SHHER 3 IR,
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YR AR B W TC R P VA A 001,23 43, 4347
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(ctr) 4, 414! LXRa 3k FRFE(P<0.05),5 DN,
Ad-ctrl+DN | Ad-TMshRNA +DN 41 kv %5, T0901317 +DN
¢H . Ad-TMshRNA+T0901317+DN 4 . Ad-ctrl +T0901317 +
DN ZH/MNRIFZH4Y TXRa 23638 (P<0. 05,8 1A B) .,
DN /NERA5 5320 LXRB B84 U R (P<0.05)
T0901317 XF DN /NERBFEZ1 4 LXRB A TC B &2
(P>0.05,& 1A .C) .
2.2 T0901317 % DN s & |-284% VCAM-1 #= ICAM-1
Fk W h

Western blot 5 IN FIFC5 B 4 A 45 R BoR « S84
/NE (et ) 41 HE %, DN 4| Ad-ctrl + DN 41 ' 41 41
VCAM-1 F1 ICAM-1 353811 (P<0.05) , 5 DN 41
F1 Ad-ctrl + DN 4 [t %%, Ad-TMshRNA +DN F1 Ad-TM-
shRNA+T0901317+DN /NS 4141 VCAM-1 . ICAM-1
FR BN (P<0.05) , i T0901317+DN 41 . Ad-ctrl +
T0901317+DN 4 f)/NEUE 4141 VCAM-1 il ICAM-1 3£
A /> (P<0.05), Ad-TMshRNA +DN 4 #H It F Ad-
TMshRNA+T0901317+DN 4H, VCAM-1 FI ICAM-1 ik
HIEER(P>0.05,[82),
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1:Ctrl #2;2.DN #2;3: Ad-ctrl+DN 22 ;4 Ad-TMshRNA +DN 22 ;5.T0901317+DN 22 ;6. Ad-TMshRNA+T0901317+DN 21 ;

7:Ad-ctrl +T0901317+DN £i ;A ; Western blot ##] LXRa #= LXRB %% ;B: LXRa E G AaxF £12 &(n=6)
15 DN 28, Ad-TMshRNA+DN 284w Ad-ctrl 83035 ; C. LXRB B @At &k B (n=6)

a: P<0.05,
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1:Curl 28;2:DN 41;3:Ad-ctrl+DN 48 ;4. Ad-TMshRNA+DN 41;5.T0901317+DN £ ;6: Ad-TMshRNA+T0901317+DN 41 ;
7 : Ad-ctrl+T0901317+DN 41;A ;. Western blot #:i VCAM-1 f= ICAM-1 %% ;B: VCAM-1 & G Asf £ ik & (n=6) a: P<

0.05,5 DN 04 Ad-ctrl 28345 ;C.ICAM-1 & & 495t & % 3 (n=6)

a: P<0.05,5 DN 404= Ad-ctrl 48 pb 4

& 2 Western blot #&il] LXR #zh %8 2> DN /NR 'S 4042 VCAM-1 F1 ICAM-1 Ri%
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2.3 T0901317 % DN /) &, B 20 8 545 64 % 4
RPN Cetrl) 4T L8, DN 21 /) B B /I ask
UMM 22 R IR ARG A B/ NE B (18] 3) A
RIEXY 5k (K 4) , mLEF EJF(3 1), Ad-TMshRNA
OB DN /INEUE/INERIR RIS A | 2R B4 M 15 A= B 2
B /I 1) 5 8 240 s ) T B 2F A A3 fin (181 3) LRI

Xt —2B 4 5k (18 4) , mULEF EF-BI2 (% 1), 5 DN
ZHF1 Ad-ctrl+DN 2 Ft%¢, Ad-TMshRNA +DN 2H f1 Ad-
TMshRNA+T0901317+DN ZH/NEUE /NER R D 5K 15 %%
FIVEF /NG 18] B 22 B335 i (P<0. 05) |, il T0901317 +
DN £ . Ad-ctr]+T0901317+DN £H /)N B 2H 2% B 40 455
BV, UL TR (P<0.05,58 1)

A:DN 28;B: Ad-ctr] + DN 28; C: Ad-TMshRNA +DN 2£8; D:T0901317+DN 48 ; E: Ad-TMshRNA +T0901317 + DN 41 ;

F:Ad-ctr]+T0901317+DN 41

E 3 LXRi#z07 T0901317 &% DN /NRISHAREG  (HE x400)

A:DN #8;B: Ad-ctr] + DN 48 ; C: Ad-TMshRNA +DN £ ; D:T0901317+DN 41 ; E: Ad-TMshRNA +T0901317 +DN 41 ;
F:Ad-ctr]+T0901317+DN 41

4 LXR #zh5 T0901317 27 DN /NR'SHEAE  (PAS x400)
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F 1 LXR 317 T0901317 22 DN /R S H L5450
MALEF (n=6,x%s)

151 R E/NERE ML
Bk PR /umol + L7
Cul 4 7.7+1.74%  2.30£0.17"  26.32+2.41"
DN 4] 12.322.52  7.1x1.63  45.41x2.89
Ad-ctrl+DN £ 11.8+2.33  6.7+1.37  43.53x2.74

Ad-TMshRNA+DN £ 21.5+3.65™°  15.7£3.43"  64.74£3. 57"
T0901317+DN 41 9.57£2. 17
Ad-TMshRNA+T0901317+DN 45 18.6+3. 19"

Ad-ctrl+T0901317+DN £

4.120.98"  27.38+2.50™

13.9+3. 12 61.8623.27%
29, 67+2. 74"

10.4£2.69"  5.0x0.84™

a:P<0.05,%5 DN 28345 ;b. P<0. 05,5 Ad-ctrl+DN 213k
#ic: P>0.05,%5 Ad-TMshRNA+T0901317+DN 21 H 4k

3 g

A 5T TS5 25 T s < 5 0 B O R A R
C57BL/6 /MR LA, 12 JEIE db/db /N BUR 38 1 3R 1
BB T, L B A A1 35 3 22 | R A it 34 A
B /INE A S MR ) B A5 R B, R R 12 SRR
i1 db/db /NER B2 X 4, PR TO901317 5 75 i 1o
Tk LXR J8i/ VCAM-1 Fil ICAM-1 3k 1fi#kc3E db/db
NEREB . DU DN A &9 HL NG ST R AL 55 5
MR

RAETE DN Kt fe e B E 2R . HATA
R NIRRT R ML 5P R A M B+ BT RIS Ae Ak
FR AR A LA, 40 PR 0 ok 500 0 200 e JE1 300 2
HEEE A E R 25 T RAES G R 2, m
FAE T 13 PEAE BT R AL B 36 T7 IF AN e A 2508 ol
DN [ 9 E SN, FYs A8 E g o PRI, 75 228 iR 7 R
e bR R, B PR AE R LXR KR4
LXRo I LXRB, LXRa 2 33K T ¥ JIE . JH-J0E . B W5 4
fg AE Wi, i LXRB )32 Rk FHLA A& A 4105,
LXR 5& FAHM DNA AR TG, BP5 RXRo (#1
HEE X Z K o) T BRI R K, i LXR #0305
T0901317 A] fifi LXR/RXRo 5 Ui — 5% {4 2 [a] 45 44 ol
A A S o R B, S A s T,
I 5 AN AL R S B B LXR RN eSS AL
i% LXR HIEIE[N ABCAL %% 5 S R e 15 S g™
FESI KA RERE AL BE B TR B L 98 A 445 il JE ] e o o L

BT T L AT . ARFSEE T Western blot
i 45 SLAiF 52, DN 4, Ad-ctrl+DN 20 fil Ad-TMshRNA+
DN {4 bb T2 /NS, B 4140 LXRa F1 LXRB Rk
T, T0901317 F-Hijm , DN /il IE 41 41 LXRa ik

7, Ad-TM shRNA 378k TM J5 , LXRa F235%¢ DN XJ g
Y TCHH SR, BEBH T™M % LXRa F235 T2, DN /)
B4 LXRB 2358 W7 4E LR B, T0901317 % DN
INEUE IR 2 LXRB 38 T0 50 ), $2 /R FEAS S 55
H,T0901317 =E |9 DN /NEUE 4140 LXRa 3%,

IEH AR, TM 20040 T 104 7 B2 40 i
M, YN S AN SZ 45040, TV i A1 B DA PN R 240 e e
BRI DN B /INER P B2 401 TM 2635 F F
SR AE I R & B DN R LA P B 4
TM F2ik TR, IRV ACE T8, U B 9 P R 4 g
TM &3k, Bl U805 10787 P R 200 460 3 0 0 3, S
BRL16—-17 [k A FT P TM A] B30 E /N Rk i e i
PR B R AR R AAE SR A1/ BRI P9 1 W 04, e
SCT™M BA SR E . FRATATIH Western blot 4
ZOR BN AT B AR /N R DN N 4H 2 T 58
FR&,T0901317 £k DN /N GUBF 4040 TM 323k, Uil 2k
™ J5 fF 45 7 T0901317, TM & ik Jo 34 i, i B
T0901317 3@ 380 3% LXR Tfij$8im DN /MRS 4140 ™™
=ik,

AWFFE i — 45 M4 T0901317 ¥4 1% LXRa %f DN
ZIN U I 98 E S5 . R B 35 B A5 A% R ), 25 SR R
DN /NG L FEP A= B, 1 4140 VCAM-1 il ICAM-1 3
IREIHEIN, B/ INEK ZR L 5K B5ORN B /N - 1) B 22
ML B, DiER T™ J5, DN /N ERE 4140 VCAM-1
FITCAM-1 IR 11 | B 2 200 B9 40 0 =0, 1, JULTF 30F
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T0901317+DN 41, VCAM-1 F1 ICAM-1 ik 251
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R PA Rz 240 0 A 0 S 7 A FAR— 2

g5 b AR B LXR 38055 T0901317 3 i i
fb LXRa il B 4147 ICAM-1 I VCAM-1 ik I ph 38
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