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Effects of mycophenolate mofetil on anti-glomerular basement membrane nephritis SD rats
Fang Xun s Liu Changxuan ,Chen Wenli”®
(Department o f Renal Medicine ,the Central Hospital of Wuhan City ,Wuhan , Hubei 430014 ,China)
[ Abstract |

Objective To investigate the influence of mycophenolate mofetil(MMF) on blood and urine biochemical indica-

tors as well as the expressions of IL.-1 in anti-glomerular basement membrane(GBM) nephritis SD rats. Methods The SD rats were
randomly divided into control group,model group and MMF group. And then the models of SD rat anti-GBM nephritis were estab-
lished by injecting rabbit anti-SD rat GBM serum antibodies. The urinary protein and blood parameters were detected initially, 1st,
2nd, 3rd and 4th weeks after administration respectively. The expressions of IL.-1 and TGF-81 were detected by Elisa Kit and the re-
After treatment for 4 weeks by MMF . the 24 h UP,BUN

and SCr levels were lower in MMF group than those of the model group(P<C0. 05). And the expressions of IL-1 and TGF-81 were

nal pathological changes were observed by HE and PAS staining. Results

decreased in MMF group. The results of HE and PAS staining showed that in model group rats, glomerular tuft morphology was
destroyed and inflammatory cell infiltration was observed in the glomeruli. Some glomeruli had cellular crescent formation. Infiltra-
tion of inflammatory cells was also observed in the interstitium. MMF clearly improved these pathological changes overall, with im-
provements noted in both glomerular and tubular degeneration as well as in the infiltration of inflammatory cells. Conclusion MMF
shows certain renal protective effect on anti-GBM nephritis SD rats.
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WEMES K, 0 A AR B SESC R S WA BR A w L "R 5
SCXK(1)2014-0006 1, 3 FUAfE 4% o4 22 K 1 4 (R B it 2 kg
L. A EENEELR A RA T . BrA sk i 5
1 CLZM BN, Bl E oK. 12 h 28 RET .

L2 Sy 5l S MMF I A B PR E 25 A
PR 2 W) CHEAE SC5 < [ 25 5 H20059282) , R 10 mL 2 8
FRKEE AR ARAT T —20 °C UK AE A, FH D R R 2 T i ok 8 BT
R BRI U PR 28 UK X 70 6 W 1 e e A o T (it
,20130812) s il IL-1 #1 TGF-g1 ELISA it 7 £ Wy [1 3% 3¢
PoIR LB R AT R W] it 5 . DZP-13611)

1.1.3  Sem XA AUS800 B A A 43 BT 4L H & [E Beckman
Coulter /A 7] ; Spectra Max M5 £ I GE fifi fr [ W 1 35 [E Molec-
ular Devices 23 & ;s GFM-600 ¢ Yt {8 & & 3t 8% . ASP300S 2H £H
JB K HL L VT12008 42 [ SR 3 ) A HLI A 48 [ Leica 22 Al .

1.2
1.2.1 A GBM FUR AR & S MG By =07, 1 20%

By p ORI SD K BUR - IE # U1 808 L I8 B A% 1R T i 8 XU
F3 1 A L IR B B TR TR 0. 1 mol/ L PBS A I
Vo REVE BRI B BT BRI R 60 O 0 L /I BT B 5 T
¥ PBS it 37 25 B 90 0T ORR UE R . IR VR BV 2 80 H AN
200 [ i i 9 » B A2 AT PBS ¥ ok » de & i 48 200 H 57 M
B Y. BOKCEEY) T PBS I &L A 40 min. {5 /b
BRoE AW BRI AS 3 ATV M GBML, WU4E IR 3 500 2k T o AT
Pt GBM L J5U WA 8 8 FE IR R 9 20 mg/mlL, —20
CHRATTEH

1.2.2 4 ¥t SD K GBM FL ik ML 8l & UK 5 45 10
GBM $ JFUA 0. 5 mL. i A S5 (A B 52 45 o DR 570 1 2 IR
i EIRAr LA . BELAL S B SLIMIR TR Y 2 W AT £
SECTES HRRBE ERIC N 0 K. FERBAH 15 Kt
TR, TSI S 35 K. & H G k4 20 mg/mL
SD K il GBM HLJEHE W 0. 1 mL, i — sk sz . 7 d J5 Bl
RSBt SD K B GBM BT 528 - &4 43 38 )5 RIVAT A G 35
BB DR - ISCAR AR ML IF 56 °C I A& 30 min, —80 C R
71
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1.2.3 SD KEHL GBM B REA W @ SC5 4 28 F R
MRZH BT X BRZH 0 MMF G974, B4 10 H#RE SD KR,
SO LG A e AR SD KB 24 h R AT 24 h JRE A
ML EUR TSR . A 5 mg 1EH R 1eG 5 H R 5
Gl AR 78 43 2L Ak, T AR B S IR 240 Fn MMF 3697 41 SD K R
B2 TS L AT W e, Wi 5 d .S
mL/kg 4 (9 St SD K B GBM Hi 4K il 1 2 2 # k1 5 3] 45
R R 41 A1 MMEF 3597 41 SD K BRI L g 57 SD K BBt GBM
B RAEAL, @i 1 R MMF Ja 97 415 K 2L 500 me/ke i &
JiE B 1 4 MMF 1.0 mlL, [f] i 25 9 %6 BR AL A0 55 784 ) B 41 4 K
JUE s v S A B 7K 10 mL,

1.2.4 I3 RREAELERANE 20 T4H25% 0.1.2.3
A JE WA S 5 Bh ) TR R PR VBRE AR . 20 00 B R 3 R 8 3
Yy, R HE J & ik A BRI, S0 4 1l 3 43 %6 F EP & f, —80 Cuk4d
PARFE R, SR/ BRI B e 25 2 3 W 24 h R L (IR TR
TRAE . AL BT AR % 4 3 1 24 h JRAR A I PR 3R Z0RT I
JUUEF B 7K 5P, ELTSA 324 70 & 46 0 25 41 8l 4 40 & i v TL-1 Al
TGF-g1 K F-.

1.2.5 BIFHLURHT & MME 4253897 4 B)G.& 4
100 0 ST AL 56, S BIVERCHE OO U L 0 BB L B T 4%
FREVA W .48 h S K A B3, 5 pm Yl . A U0 R
17 HE B2 0 IR 25 R R (PAS Y 4,

1.3 geit2ehb s SR SPSS19. 0 A # AT 43t 2% 40 Hr . 3t
WL, T s TR, B ALIN HUABCR ¢ KR, 2 A1 4L AR
TR ZE N 24047, UL P<<0.05 W ESREGIT¥E L.

2 & ®

2.1 BITHTG A 24 h REOHEMEMILE Sz ax M
2 L8 L E ST bt SD K R GBM iR LG 7 d J5 . B B XS IR
41FT MMF 3897 180 09 24 h FREE A HETE & 20 m (P<
0.05) , /R ML T . T B AL X IR 41 F1 MMF 3597 41 2 [] 2
FHLEIT#E L (P>0.05), £ MMF 87 1 i, MMF 4 )7
21 24 h PRAE A HEME S REOT 0 T B 4R R B D AR T R 5 B
s MMEF JR97 4 J8 5 AT (8] 3 09 468 B %) BR 20 L 3R 97 4 SD
KA 24 h JRAE B 9 HRE = W] W R, Lk 1,

* 1 ARBFAEEASHE 24 h REAHHYEE (15, mg/d)
20 51 %0 1R %52 )4 %5 3 4 %4
25 X IR 7.31+1.06 8.25+1.13 7.54+1.07 7.03+1.26 6.87+0.98
S % it 2 78.62+9, 35% 96.33+12. 74% 109. 76 +17. 43¢ 113. 86420. 55° 127. 63424, 48°
MMEF j& 97 40 80.33411.53 85.54+12. 67" 72.62+8.51¢ 58. 8345, 29¢ 51.7346.37¢

1 P<<0.01, 525 (X BRA L4 5P - P<<0. 05, P<<0. 01, 5K A% R 4H [ 8% .

x2 R [EE T B i8] s & 48 1 AN EF 7K F bk 88 (£ s, pmol /L)
215 % O0R %18 %2 )8 %53 )8 %4
I =poiEil 58.4343.71 60.7446.52 57.4842.79 58.2943. 11 57.36+4, 54
IR0 X W 4 97.25+8. 66° 122.39+15. 46° 151. 76 +20. 84* 166.92+23. 81+ 185. 72422, 46°

MMF & 97 4 105. 58417, 497 112. 46414, 73%

128.76416. 33 141.784+17.29% 155. 37416. 83

4, P<<0.01, 525 (X IR He 450 - P<<0. 05,¢: P<<0. 01, 5K B X IR 4H L 45 .
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%3 A R)36 77 B 18] = & 2R M PR 3R &K F B (T £ 5, mmol/L)

215 %0 8 %18 %52 8 o5 3 8 %4
25 % R 8.6340.72 8.0440.83 7.2940. 54 6.8940.67 6.91+0.71
IR0 56 I 4 12.57+3.68° 12.39+2. 86° 13.10+3. 510 12.95+3. 06 13.48+3. 042
MMF 41 12.2643.37 11.7542.86 11. 3642, 84 10. 7842, 51 9,481, 65

4, P<C0. 01, 525 (A0 IR LB 4850 P<<0. 05,¢: P<<0. 01, 5455 5 % B2 [ 5%

2.2 GRJTHTG A AL ULET R R AR EL R TR BT 45 4L 3
P Ah A i il LR L JR R AW KT 22 R B G i L (P>
0.05), HAHHT SD KR GBM Htih)s 14 AHE T 25 B
A AR BEZE A MMF 35 57 41 3l ) 19 I JULIST L B 3R & k7
BFTH R (P<0.05) . K MMF 5 I 45677 5 - S0 8 i
i FUUTEF L R38R 7K P A 4 [l S0 45 280 % J ST 0 F I 2R
FUE £ 453 10 7 BE T 6 45 B B Ak s 220 4 R0 IR T IR » MM R Y
41 SD I BB L ULAT B R R 5 T B 55 1R S8 R %) B2 1

BESAZITHE X (P<0.05) 425 [ % IR 44 % B3,
W 2.3,

2.3 RYTENE &S AN E b 1L-1 K TGEF-R1 b A&
WFFE R ELISA 370 & 00 5 & 41 3h 9 #h Jdl i o 1L-1 1 TGF-
Bl MK, S5RFH . %Pl SD KR GBM Hifk M i 1
Z 5 BRI BEZH A0 MMF 897 4 80 TL-1 #1 TGF-B1 #Y /K F
Wi o AL A B35 P B9 B A (P<C0. 05) . B X BE 41 Al
MMF 697 1 Z 7] 22 5t LS i1 2 7 L (P>0.05), MMF J{J7
4 JAJG . MMF R Y7 41 8 ¥ 8 8 I b TL-1 A1 TGE-B1 [ 7K F- 3
WAL AT AL, Wk 4,

=4 RITHIRESANWINE L H 1L-1 F1 TGF-1
Kb B (7 £ 5,ng/mL)

111 TGF-g1
215 - - - -
50 JH 54 504 54
ZSENTIRZ]  0.3740.025 0. 3574-0.039 4.18+1.06  4.7741.35
MERIGTRRZ]  4.68-£0.27* 5,290, 48 7.8141.66°  9.5242.13
MMEF 59741 4.814£0.35°  3.1320.17%  7.9241.58 5361, 48

©:P<C0. 01, 525 X BRAL LA ;0 P<0. 01, SR80 0o B2 LU

2.4 FNEALUA Y HE B PAS e (6 2 5B
HE F1 PAS G a3 B , BETU 0] I8 21 VB /N 3R 2R B8 40 i 38 A B 28
IR T A R 93 A 40 MO 3R 1 B /0N B P L ) T (] I
BN B A IE . &3 MME G975 - i 513 91 B /N BR Y
R Ao LS AR AT B e /N Bk R HG R T I 5 DX 8 4 240 N 9
WD 5 B /N BRIV /N B P A 80 5 5 50 T (AR T 2 T e
W 1,

1 ZEAWISHA HE 1 PAS 28 (X 400)

3 i e

NZEB 7 AR B9 Fl Goodpasture £5 5 i % % J& T i GBM
A TG AR B T LA IV 28 i s o3 i 14 A e JE X it
ZAERE A b T ER S S E RGN KA S Rk
B 2 W F BN R R R, B O AR B ER

R KRB MR A IR 8 B DR Ml AR K
7 JLE A RV e 2 e . B RTIZOW AT TR EE A
175 I 3% B 40 A RO B2 5028 R TR S 82 400 i 59 45 5 AR 06 T

23k AR IE AL SD R BUEAT PUb e . 5 d J5 28 R 1 Bk T Y
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bt SD KB GBM Puifk v, 1 JiJ5 & Bk # K B 24 h R 7R
LA K A0 8 ot bR 28 5 R0 o UL I BH 2 2 M i s ok BT R L
2 R E 1 KT, 5 S AH 5 19 40 i B 4 TL-1 A1 TGF-B1
W] SR AR R R T 57 SD K Bt GBM § &R,

MMF & — P 357 50 G 2 410 i 700 o 10 AR O i 5 4 R B 5
e P AT S A N TG P B2 MPA L MMF Tiif 52 P 4 TG RT
B Ao R B R R SRS KRR B B 0 AR
WK T H A AR R B S I HI R . H A, MMF 76 8 5
FoH . B OB B S B TR YT B R 2

AW AEF MMF J897 91 GBM B % SD KL 1 /5 .24 h
PR 1 R HE I LT 4R T e L 18 R B T RE JF 4R A B Bl s VR T
4 RS AR T R B R R X B AL 3597 41 SD K B 24h R
F A HE I B 0 R L A I PR R R I UL IEE A S 5 S g A
AR T 1L-1 A TGE-RL Ay /K - o 8 i % T4 7 % e 4
23k MMF 897 )5 - 5t GBM 5 % KBRS B /N Bk B HC Tl L ) Joid
DX 8 400 6 35 i Uk /L O AR B0 T T B BRI BR Y %
A g5 BEAE A0 AT B B

£ LR A 9T s X 2 B R 9 S AR G AR R i
£ ,4EW T MMF 3897 SD K B3t GBM B & %% #J7 55 8 11
A ARG R IR TT NS S 5 9 114 1o B AL T S 9 R A

S & ik

[1] Iyoda M, Shibata T, Wada Y, et al. Long-and short-term
treatment with imatinib attenuates the development of
chronic kidney disease in experimental anti-glomerular
basement membrane nephritis [ J]. Nephrol Dial Trans-
plant,2013,28(3) :576-584.

[2] Saegusa Y,Sadakane C,Koseki J.et al. TIN-331 improves
anti-glomerular basement membrane nephritis by inhibi-
ting the production of intraglomerular transforming
growth factor-betal [J]. Biol Pharm Bull, 2010, 33 (8):
1349-1354.

[3] Olaru F,Wang XP,Luo W,et al. Proteolysis breaks toler-
ance toward intact a345(IV) collagen.eliciting novel anti-
glomerular basement membrane autoantibodies specific
for ¢345NC1 hexamers[]]. J Immunol, 2013, 190 (4):
1424-1432.

[4] LiJ,Kelly R. Treatment of pyoderma gangrenosum with

FEREF 201556 A% 44 K5 18

mycophenolate mofetil as a steroid-sparing agent[]]. J
Am Acad Dermatol,2013,69(4) :565-569.

[5] Lv W,Zhang Y,Guan G,et al. Mycophenolate mofetil and
valsartan inhibit podocyte apoptosis in streptozotocin-in-
duced diabetic rats[ J]. Pharmacology,2013,92(3/4) :227-
234.

[5] Zimmerman AB, Berger EM, Elmariah SB, et al. The use
of mycophenolate mofetil for the treatment of autoimmune
and chronic idiopathic urticaria: experience in 19 patients
[J1.] Am Acad Dermatol,2012,66(5):767-770.

[6] Derniame S,Lee F,Domogala A, et al. Unique effects of
mycophenolate mofetil on cord blood T cells:implications
for GVHD prophylaxis[ J]. Transplantation,2014,97(8) :
870-878.

[8] Park SJ,Kim JH. Shin JI. The influence of age on the
clinical features and outcomes of anti-glomerular base-
ment membrane disease[ J ]. Am J Kidney Dis, 2011, 58
(4):678.

[9] Cui Z,Zhao J,Jia XY, et al. Anti-glomerular basement
membrane disease:outcomes of different therapeutic regi-
mens in a large single-center Chinese cohort study[]].
Medicine (Baltimore) ,2011,90(5) :303-311.

[10] Krishnan MR, Wang C, Marion TN. Anti-DNA autoanti-
bodies initiate experimental lupus nephritis by binding di-
rectly to the glomerular basement membrane in mice[ J].
Kidney Int,2012,82(2) :184-192.

[11] Faulhaber M, Mading I, Malehsa D, et al. Steroid with-
drawal and reduction of cyclosporine A under mycophe-
nolate mofetil after heart transplantation[ ] |. Int Immuno-
pharmacol,2013,15(4) . 712-717.

[12] Chaigne B, Gatault P, Darrouzain F,et al. Mycophenolate
mofetil in patients with anti-neutrophil cytoplasmic anti-
body-associated vasculitis;a prospective pharmacokinetics
and clinical study[ J]. Clin Exp Immunol, 2014,176(2)
172-179.

OfeRS B :2015-01-08 & 15] F 51 . 2015-03-16)

CE$E%5 2466 5O
et al. High-frequency electro-acupuncture versus carpro-
fen in an incisional pain model in rats[J]. Braz ] Med Biol
Res,2012,45(12) :1209-1214.

CULT M 5= KRNI &1 0 2 5 A 97 B M HE 95 i PR OF 50 F
JELT]. KA P BE 2 K2 2441, 2012, 28(1) - 178-180.

C12] e XA & e IR B L2 LT e EE 2y
5 ,2010,25(2) :317-318.

L1830 A0 ) 26 B 7R S E & FL BT IR 7 2 1 30 ) Rl 4 T
P2 RN PROLEE [T 1. v [ P 2 200K L 2013, 22(4) : 574~
575,598.

[14] B8, g, 80 T, SRS A & 07 & B 0800 3 W /i v
SPIEYT RS B M O R RO g [T, BT 2 Il IR 4%
#.,2014,30(8) : 7-11.

L15] w0 B E 4. 10 /AL TS my o2 20w L) . o E 4T &
2005,25(1) :46-48.

(167 EIFER. 7RI 5 4 I AR VR T B AL F 58 kR [T . vh
EhEZWAEREHAE .2013,11(18) :160-161.

(177 Fezsm ., BRARAR. FCAL T 56 V8 880 mE B AL i i F 50 fF e
(). @iy s v R 45 A 4, 2010,20(2) : 119-120.

(Wi fe B #1:2014-10-28 &[] H 11 .2015-01-16)



