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REREFXERFARBHAHEEESREZRIZA N
WHRALHEIAR R R L LR &R (233000 R M B EEAEB MR BB R R RR )

(FZ] HMY BRSBTS S B A ZUH B2 B4 5 e R (mannose-binding lectin, MBLI ) #1572 b Kok K
FRHAEIT G X . Jiik H% 56 H8 R i PUEE SD R B, i FEHLECT 3% 20 o X B4 (n = 16) SR RIZ]
(n=40) s BERILE 25T 50 R e 17 2R AP0 DR K BURARY il S T 2 J P I L 0 A i B 4 R JROK R 4L, R JROK 2L 45 T
KFKFELS mg/ (kg + d) [IAIFHENE S , % HRZL BB IR AG AL 45 T S5 ARV ISR K HE L 142 8 J. 2l i) 4 Al &
8 JAALFE B, A 25 2H B 24 b BREE 1 | IUME ALY ALISE PR 3R 0, B M AR 00 5 R 5, PASS e 5 L4 VB JUE i 28 4
A%, ELISA BEAGIIL7E MBLL 7K, SR A e 204k 2 € ik RT-PCR J& Western blot £y il ' 421 MBLI 35, &5k 5Xf
HEZH B LA, 4 8 Tl s 4 M o JROK A 4 K BV o 15 80 LT LT PR 3R R0 ML MBLL J 24 h PR 7 22 S 347
GEiT2E (P <0.01) s R FORKFATIR BUF i F 8 L USRI MBLL[4 J& (1. 117 £0. 067 ) we/L vs (1.249 =
0.054) pg/L,8 J& (1.222 +0.074) pg/L vs (1.470 0. 132) pg/L] % 24 h bR [ 5 5 B0 R 41 B 5B B AI% (R 2 4
P <0.05, 434685 P <0.01) s XF HRZH B 2H 40 MBLL A3/ B335 B DR 1 4 20 MBLI SRGK54 AN, R JoOK R 2H 45 1) 7] 55 0
PRAGZH HE K 2 25 RRAIR (P < 0. 01) ARG BT s 1L 3 2 2H 40 MBLIL %3515 24 h JRAE FUE i L WUAF SRR A VB BT
SRR PR BN BRI A P B/ NER IR B B IEARDG . S5 MBLI 2 58E IR B A A R, R SIOK R T LA
T PRRARG L35 S A2 MBLL F) 7K, AR SR AE SN, S MR DR R BV AR5 5
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Effect of leflunomide on renal expression of mannose-binding lectin in diabetic rats

Chang Baochao', Chen Weidong', Zhang Yan', Yang Ping’, Liu Lei', Chen Zheng' ('Department of Nephrology,
*Department Clinical Laboratory, First Affiliated Hospital of Bengbu Medical College, Bengbu, Anhui Province, 233000, China)

[ Abstract | Objective To investigate the expression of mannose-binding lectin (MBL1) in the serum
and renal tissue and preventive effects of leflunomide (LEF) in diabetic nephropathy rats. Methods  Fifty-six
SD male rats (8 weeks old, weighing 180 to 220 g) were randomly divided into control group ( group N,
n=16) and diabetes model group (n =40). Diabetic rat model was induced by intra-peritoneal injection of
streptozotocin. The diabetic rats were randomly divided into group of diabetic mellitus ( group DM) and leflunomide
treatment group (group LEF). Group LEF were treated with leflunomide (5 mg/kg every day) through intra-
gastric infusing, and group DM and group N were treated with equal volume of normal saline. The rats were
sacrificed in 4 and 8 weeks after establishment of diabetic nephropathy model, and then 24 hours urine protein,
blood glucose, serum creatinine, and blood urea nitrogen were detected. PSA staining was used to observe the
pathological changes in the renal tissues. Serum level of MBL1 was detected by ELISA, and its expression in
the renal tissue was detected by immunohistochemical assay, RT-PCR and Western blotting. Results
Compared with control group, the blood glucose, renal mass index, serum creatinine, blood urea nitrogen and
24 hours urine protein were significantly increased in DM group and LEF group (P <0.01). The renal mass
index, serum creatinine, blood urea nitrogen, serum MBL1 (4 weeks: 1.117 £0.067 vs 1.249 +0.054 pg/L;
8 weeks: 1.222 +0.074 vs 1.470 £0. 132 pg/L) and 24 hours urine protein was significantly lower in the
group LEF than group DM (P <0.05 for blood urea nitrogen, P <0.01 for other indexes). MBLI was mildly
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expressed in normal control group renal tissue, significantly enhanced in group DM, and was significantly

decreased in group LEF than in group DM at the 2 time points (P <0.01). Correlation analysis showed that the

change of serum and renal MBLI1 expression was positively correlated with renal mass index, serum creatinine,

blood urea nitrogen, 24 hours urine protein, mean glomerular area and mean glomerular volume. Conclusion

MBLI participates in the incidence and development of diabetic nephropathy. Leflunomide attenuates inflammatory

response and ameliorates renal injury through reducing expression of MBL in serum and renal tissue.
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W R 97 B 5 ( diabetic nephropathy , DN') J2 4 R 75
( diabetes mellitus, DM ) £ % WA 2 E I KFEZ —, &
SRR PR B E SE T E A W PR B R AR
RIEIFPINLHEIAE , B AT 8A S SR EEEL i
Bl 1 A DL R s AR S 2 R R 2
BYEMA K ITARR SAETENE IR B Hh A A 52 2]
AR ER, ARZ R AR - RGBT
( monocyte chemoattractant protein-1, MCP-1) | Ifil 45 N J7
H: K A+ (vascular endothelial growth factor, VEGF) Fl4=
K875 A 7 (transforming growth factor-1, TGF-B1) .
L Jm R S R A - SE A EAE L TR T
PAE MY ST, (e S DR ' o 1 1 o8 o AIF SR e
H & 2h 4 42 Z ( mannose-binding lectin, MBL) 5 1
RURHIR IR AT W0 PR L B 5 AR R A
K Elawa 55K B 2 BIREAOP L H LTS MBL
Th , BEAE ZAMATE B 15 5 BO0E PRI B9 K A Ak
J& , M MBL T il LAAE Al b B FIEA2 35 1) 9200 R
To NEKHEA—Fp MBL, i Wi 14 2 3l 14 9 Fh T A
MBL 7715, 43 51| Jy 1L 7% B2 ( MBLL ) F1JHF- 24 (MBL2)
MBL2 2 AR TIFIE, 07 SEAR SR A 412 5 1005 S F
JIEZHZ 2%l MBLL, 3K 8K 4% (leflunomide, LEF)
R B ERI R, © 0 XS R e 2R TR AR
P A% S5 B S IR YT o A B 90 o B R AR TR R
('streptozotocin, STZ ) 175 5 bl FR 95 K BRBE 7R, W2 o JR
P K BRI M2 B I 2H 44h MBLL 17424k, 43 #r MBLI
5B MER A5G AR , SR FOK AR T U5 X il i b B 441
MBLI S AL F1E /N 3k B ek A2 B 52 0, 5 78 Ry S 0
il RV T7BE PR B 4 B A AR

1 #R5IE

1.1 Z5shdh o AALR H) &

56 H 8 JEIE IS AEYE SD R, 7R B 180 ~220 g, A
SRR PR oE B sh My SC g oL . KRBUEREPERSR 7 d SR BEp LR
M IRA (n=16) SHAA (n =40) . STZ(E[E Sigma 2%
AT 0.1 mol/L pH 4. 2 FKER B 2% vhif v , L& b e B2

1 g/100 mL, IR FRGE B ATAS B 12 hOREEK) , 45 T 5] i
1% STZ 60 mg/keg fEHETEST,72 h J5 I BEHL I > 16. 7 mmol/L
PSR bR R B A I B , 40 R BRI TE AR G o % R ZH K B
(7 i s T2 AT 24 79 Sk M A TR % VR o 3 A S B K L A i
BUECF5 43 Bl PR 2 (DM 20, n = 20) 1R 30K FR 4 (LEF
H,n=20) o FERFOKRER IR M AE-RRILHI 25 FR A 7)) Bl il
A1 mg/mL R, LAS mg/ (kg - d) 18 4525, DM 21 S ) B 41
KRG TAF R H s LR fe b DM 1581 4 H,LEF 4
FET- 4 KRG T B A T2 5 1 72 rp & 21 K R B A v
RGRE, B oK B8 B B A R 25
1.2 WLEFAFEARAKSE

WA R B AT SR MRS o 200 Tl 4.8 Ji
WCERARA, R UL SETT IS 24 h JRIGAS N 24 b JRAR F1 7€ &t
2% J U LY 22 BN T SRR, B BRI AR , B A I LT (IR
A MUE, T - 80 C R VAR PR A7, MBL JiEIBC 5 322 15
WA LR & ( IR YRR BRA ) Ak 4k IR
R G UL B . TENK 450 nm ZEIDEEFEAE[ D(450) ], 42
HIARMEM ST 2R . BUZE N AR A, PR BT, 3158 o &
PR B/ RS ) o A B2, FB ) - 80 C IR VKA R
17, 7853 F 10% W [ R VR -2 A o
1.3 BlEmBaRFied

A NE MELH AT PAS e €4, PAS Je () i mifi 4% ( x 400)
FAARABEHLIESE 5 DB /hak, i B AR R Stk A &,
K Image J G5 B 300 & B /N BRBEARTET AR, 5 '/
FRA FOES{H R AR 45 - 3 B /N Bk 8 1T X ( mean glomerular
area, MGA) , AR HE A 20100 S 44 15 /N ER 1R 2 ( mean glomerular
volume MGV) =1.25 « [ MGA J*? 355 3 1 B /) Bk 4 BL
MBLI G HACR T S-P 2 - A7 ME DI R HUBLAS , B0 BE TR DK
3% H,0, &30 ; UK LR K, 1% F 0E LAEW S ,37 C
10 min @0 —Hi: /b RHT KB MBLI £ 52 FEHi {4 ( Santa Cruz
Biotechnology)4 °C YK 174 , PBS Wk 3 x5 min, i A= 4
AL THL, 37 CHEF 30 min, PBS 9k 3 x5 min, Jii I BAR
ALY SR IC Y BE R R U0 I R LAEWE, 37 CHEHE 30 min,
PBS #hijsk 3 ¥k x5 min, DAB S hi Je 8, KK 7850 1P eSS, R
R W RBK BT, T, B o PR 5T 5 4 o M0k
AR MBLI f 55 21 b 45 S ) W7 - 76 3 A5 LT ( x 400) 1l &
MBLL {5, UK AR BB 2R Y @85, 15 5
B, ERARASBENLI E 5 S OLET, LAIC B A i hn A 1
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1.4 ¥ % RT-PCR ;€ K414 MBL] mRNA %k

B - 80 CURAF AR BUE 440, 4% 5 RNA $2BUKH & ( L1
HETAEY TERGA AR UEIZEUL RNA, RHMt e
THI e B, 4 RO & i W] 58 i RT-PCR, MBLI JE R e
5| PR & GenBank MBLI JL[H cds J¥51, i g2k T A4 T2
et A BR S m it KA i, BilES 19 :5-AGGCAGAGATAAA-
CACCCTGAA-3", F U814 :5'-TGTCATTCCACAGACCGTTG-3,
P BEE R 375 bps it KA L1 W B BE S 150 bp
WK ER B-actin ZER 5[ 91E N2, LiE54):5'-CCCATCTAT-
GAGGGTTACGC-3', F Wi 5] 9. 5'-TTTAATGTCACGCACGA-
TTTC-3", PCR KRR GARF 25 wl; PCR 714 5% 44:94 C
2 min —(94 °C 30 5,58 °C 30 5,72 °C 40 )35 PMEH—-T2 C
8 min, SAFELPCR J7¥) 5 pL § EREZ TR G, T
1% SR HEBEBLHLTK , Image Master VDS 5 {OWL 52 HL UK 2% 47
BEAH, 5 LA Labworks #FET 6% . DL B-actin ( ¥4
A TRBM A RAR)ERNNS, 433574 241 MBLL 7=
W5 B-actin FRYIGHE EE(A D (450) M LLAA , 154 B 4141 MBLI
mRNA [ RIEKF,

1.5 Western blot 4| B4 4% MBL1 %& & 69 & &

TETR A TR B UMK , S8R 100 mg, SR il RIPA 2R
FUFWE (i TAY) TR A RA R SRS E R R
W& BCA 5 (BCA 11 5@ A AR & B B TAY T
B A BT AR e B . B AESLAE 100 CAEPE 6 min,
2 WU 20 L 47 SDS-PAGE HLIK 43 29 %% & PVDF &, 76 &%
5% It R W5 4 3 P AT 1 b fin A MBLL 8§ B-actin — 4,
4 °C W7, K H E—Hi7E TBST 3 H kIR 30min, $ 5 & T
1:5 000 FHEM — 30,37 C KL% 2 he TBST YEpE)S , Bt PVDF
J, & F DAB B (A 6 E 5, BE IR RGNS, B-actin
EAEANNS, G5R 44 MBLL 5 B-actin HL K 2571 K B {H
HE RN
1.6 %itsam

SR SPSS 17. 0 Geit ¥k, it EHUE R T » £5s TR, 24
(5] B R B TR 28 T 22 43 W, AL 1) LA oR T ¢ A6, AR 56 40
>R FH W ZE 1] Pearson ELARHH 4317 -

2 #R
2.1 3aAKRAANIEHFRIE
DM £ %% LEF 21 B 5% HR L B b de 4 .8 il itk . it 3

LB R Z A MBLL Jz 24 h REAEEH BEH S (P <
0.01); DM 41 5 LEF 4 KB LL#K: LEF 20 KB 4.8 J&l I i il
B JRZE % MBLI J2 24 h [REE 2 &S DM 2 K FRAH L] b
R, 25650 E L (JREHA P <0.05, 446k P<0.01));
DM 45 LEF £ 2 [a] fi b 4% WS i 8] 4 22 7 G112 # X (P
>0.05) , IR ML MBL1 524 h JREEHERE (r=
0.837,P<0.01) Ifi 3% LEF(r =0.871,P <0.01) JRZEH (r =
0.685,P <0.01) , #7113 MBLL 5 i35 WUEF JRZE R KL 24 h
PREE A E R WA IEAHDG, WK 1,

®1 3AXRREMIERRME MBL1 Z5R LB (n =8, 3 +5)

EiEtan 4 8 J

14 ( mmol/ L)

payiiti: 4.34 +£0.55 4.71 +0.40

VLR E 26.15 £2.49° 28.11 +1.78%

241 26.87 +2. 122 27.62 +£2.37%
I LT ( wmol/L)

X BE 2 41.89 +2.98 43.15 £3.78

B IR 2H 78.83 +4. 542 90.51 +8.822

24 68.76 +6.78 68.75 +4. 941
RE A (mmol/L)

X IR 6.06 +1.34 7.05 £0.72

LR E 15.34 £2.82¢ 13.49 +£2.222

2544 10.02 +2.372¢ 10.94 +2. 002
JREEH (mg/24 h)

R ZH 6.13 +0.76 7.89 £0.82

LR EN 72.41 £7.05° 78.72 +10. 612

254 44.05 +7.40% 42.31 £6.57%
13 MBLI (ng/L)

i HEZH 0.946 +0.043 0.998 £0.059

LR E ! 1.249 £0.054° 1.470 +0. 1322

2941 1.117 £0. 067 1.222 0. 074

a; P<0.01, 5884045 ;b: P<0.05,c: P<0.01,5% kAt

2.2 3MRAFMEIEEA T NEIR IR LR F AL

4 .8 J§ DM 4 J LEF 41 ' [t i 48 FO8 0 B4 BH g 48 o,
LEF 45 Jift 7 38 20 5% DM 41 & 3 B AR, AH 5G40 A B 1L 7
MBLI 5 it 45 40 i IE MG (r =0.841,P <0.01) . Y64
Kty , ot BRAT R BB 4L 45 W IR 3 . 4 J8 DM 41K U /N ek g
KB /INER Z ARG 1 | FR B B sl SR k3 i, B [l Ay
SAEANMIE ;8 J& DM 4B /NER I 3 K, B /NBR 2 A 40 i 38
A, ZR R I v s R, RS AR JEE T 4 A N L
2023 I ARV B T SRR AT S8 1k 40 YR s LEF 414 DM 41 |
RS A A FIRERE P . R AT R DM 41K B MGA
MGV #%F R ZH B s 484 K, LEF 2545 DM 25 B 4 el 4, ok 0K s
AR PR A B /NER BB K, AR 56 43 AT % 1L MBLL 5
MGA(r=0.846,P <0.01) MGV (r=0.849,P <0.01) , $ 554}
PR K BUMLYE MBLL 5 MGA MGV 2 i 2 1F A0 ¢, I3 MBL1
Thm SRR R BUE AU K, 2R NE2 RE 1,
2.3 3 KK EF4L MBLL %% 140K

MBLI 7 A FUB 2 40 3 B 360k T B /INak, 4 BE 41 B 41 404
A5 B4 B /NERFN B /N A 55 A9 MBLL, DM 41 /NER 11
/NE MBLL 235 B B8 T4 B4, LEF 4115 /NER B B /N X
MBLI 355 DM 21K Heo B k55 (P <0.01) o KIS HE 43 Hr i
7 B4 MBLY R UK JE(E 5 24 h JREH (r= - 0. 838,
P<0.01) I WLE (r=-0.839,P<0.01) JREZA(r =
-0.709,P <0.01) ‘B4 %(r= -0.808,P <0.01) MGA
(r=-0.809,P<0.01) MGV (r= -0.807,P <0.01) 54441
MBLI 50 K 3 8 5 10 375 LBF R R .24 h SR VB TR 4R
HMGA MGV 5 85 35 5k 56, KB (B B0 B/, 360 e o
TR, BRPE SR BE R 5, $278 B 4140 MBL1 3k 5 1078 ILEF L IR &
A 24 h JREEF VB FORIEEMGA MGV 2 IEHGHE, 2550
#22 KE2,
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8 Jil

F2 3IHAREREEH MGA MGV K mBANER
b8 (n=8,x +s)

2 REANKN3AKXR48 BBEHLR MBLI fiRE  (S-P x400)

fiEtap 4 8 Ji
B JFRAE R ( x1073)
popiEs 3.70 +0. 18 3.73 +0.25
R 5.60 +0.64° 6.78 +0.94%
25941 4.59 £0.28% 5.66 +0.424
MGA( x10%pm?)
Xif HR 4.888 +0.529 5.664 +0.332
BRI 7.385 +0.3742 8.516 £0.812¢

EitE 5.934 +0.3694 7.051 £0.619
MGV ( x10%um3)

pogiisEic] 4.289 +0. 685 5.335 +0.470

bR EN 7.941 0. 602° 9.854 +1.396*

By e 5.721 £0.535% 7.421 £0.9702>
MBLI1 J% B

popisE] 168.48 £4.32 167.29 £3.57

bR EN 149.61 +4. 428 145.69 +4.228

L 161.12 +3.98% 156.82 +3.324

a: P<0.01, 533 B4t ;b: P<0.01, 545 kR arkik

2.4 38K 482 MBLI mRNA &% & £k

s it RT-PCR (8] 3) ¢ Western blot ([&] 4) #5 il 45 5 &
7%, MBL1 mRNA 2 E7E 3 4URRUF 418Uh g £k, 841
335 o B A ) 0B K A AN [ A PO 388 o, 9 Bk s 2 J% 245y 4 ¥ 3¢
it REZEHA g 38 A0 (P < 0. 01 ), 24 49y 201 %5 0% R 410k 2> (P <
0.01,%3),

£33 LKAZHAL MBLI mRNA REARIE(n=3, v +s)
MBLI mRNA MBLI EH

4 8 J 4 8 J
Ko HE4L 0.217 £0.015 0.243 20.018 0.193 £0.023 0.250 +0.012

41531

BRI 0.426 £0.009% 0.564 +0.034* 0.435 +0.021% 0.604 =0.031*
2y 0.322 £0.0272) 0.458 +0.0142> 0.321 +0. 023> 0. 487 +0. 020°"

a: P<0.01, 535 B0k ;b: P <0.01, 54k Rom kit
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600 bp—

400 b

300 bp «MBLI(375 bp)
%88 {))g:: A ‘_B-a(’ﬁn( 150 bp)

M 1 2 3

600 bp—
‘32‘§§ iigz HMBLII(375 bp)
100 bp— ‘*B-actm( 150 bp)
M ARAE ;1 T RRAE 2 08 RR 4L ;3 S dn
A:4 ;B8 7

3 4.8 X3 AKRREHLA MBLI mRNA Rix

1 2 3 4 5 6

. . ... . «—B-actin(42x10°%)

S R T e W \(BL1(25x10°)
1:34 8204 B ;2. mm 4 B;3:254m4 F;4. 3 BH8 A,

S AERIRL8 6.8
B4 Western blot 1 4 8 & 3 KR E4HLH MBL1 EHRIZE

3 itig

MBL == % By BRA 40 A A 7~ A=, BAG MR Yy mp
VSRR R BEER R A5, RS VTS AMA R G . BLTIESE
BEE R AMAWIE IR BA LT 4 FhU)6e - 0S4 MA 1
i JERE N A HE T R A AR R T T MBL
MABOE BEER RIBR MG . EAEMR KB
MBL & A2 A MA BE 7T BE 55 05 R s B s 1 A Btk i
BUIAEOG ; bl a] LA S B/ INBsK oA B2 400 2 e TR
R2IA , RN MBL A7) v] fiE 45 MR 12 3
i, X DN G g8 bk s oA R HEAE BT . A
MBL W] BE 38 12 0 Bk 5 3R AMA IR AR B /NER I
YA TGF-B1 R IR ik S VR TIOE In, I 5 B4
W% A F-kB ( nuclear factor-kB, NF-«B) 7% 1E B I 1%
5 s BT MBL 151 AT BH W7 &8 46 2% #MA iR 42 0TS, T
TGF-B1 A%IR K B 123K , 0] NF-kB #0610 A%
Bl ik STZ s 1 555 52 B DR s VB i 15 75, 4 PR K
FL 4.8 JE A 24 h JREE T ML R R A B e
B 5 T e, PB4 B /IR T FR ST B AR S 2 e
5 IE R X BT, DN R RS MBLL Fhy&, B ZH
MBL1 FEIR3E N, B[] o5 ZE - Ak 2 38 5, AH SOG40 Bt
R, IM3E MBLY J B 402 MBL1 33k 5 24 h JREE 1
I LT B 5 46 50RO BB /BRI B O — S
WFFEEE7N , MBLL 755900 PR B b 23k 13,
PUB/INBR T B R 3, Il e A4 2 M 1 i, W DR

0 P BRSO 5 R R AR AR OG, 378 76 DN &
AT AT MBL AMAE A%, 516 1 4 S0 B UL
L Au A7, Wt I T R LA 73 7 B2 N, MBLL i E4f
PRI B I B S o

Wt X8 o s A AL IR TR AT 9T, K B B
PRSI M GRAE S IS AR PR s 4 s M JR ) B 22
VR, D S S5 S HT I G 36T LW DR B v )
is IR T B SR . R FORFHE— R A YU
P B S RE P G 57, BERS A T B 20 i Ak 4
FEAMAEIE AL, B R L) 2 - MR TE R SR G 1
TgA W JRIEPE W A AR S 48 SR 1 R
AT BB 1 8k, FATRTIIAT 8 KoK 3h )
SEYGUESE , A SRR X o B B PR, S
i ] MCP-1 i SR AL - \NF-kB  TGF-B1 P
VPR A4 GUVER N T VEGE 20t 8] 5 B 25 ok
R AE N, $E T nephrin | podocin # [ 3% 35 5F A
MO B R R RORREIR YT IV R R
SR IR B UL R 3 W A 2O R IROR AT
PR 3 2 A R o AN R A SR A5 X i PR A K
BRAEA T 1 90, 0 R JOK A 4 (8 ] 52 B 4 K Bl L T
MBLI 4141 MBLL 23K W] 8 /b, KU o
FEB P2 /N B AR SRR 24 h R ]
WG, SRR LB RA B G257 . PR,
SRIROK AR ] S 00 s Al P K R ¥ % ' 4141 MBLLI
BB WAL SOV, PRA 5

L5 L Prids , MBL 300 AMAC R A= AE AR PRI B A 119
AT R A P A EE AR, SR SOK R X DMK
BB BIEA PR SR PR F 5 4 o) MBL b A3
Tl IRAR , IR JAE A K

S Xk
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(9] BRerifn, #E3CR, Ze)ll, 4. MR g RS 4 BEAR R BOF AMA
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Rz iR S ZRie BB AR BBk 2R FLA TN 1 61

|OR R H,R Rk, §TE
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