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Comparison between effects of mycophenolate mofetil and rapamycin on proliferation and apoptosis of cyst-

lining epithelial cells of ADPKD patients

ZHANG Tong,FU Li-li, MEI Chang-lin"
Department of Nephrology,Kidney Institute of PLA,Second Military Medical University, Shanghai 200003, China

[ABSTRACT] Objective: To investigate the effect of mycophenolate mofetil(MMF)on proliferation and apoptosis of cyst-lining
epithelial cells in patients with autosomal dominant polycystic kidney disease (ADPKD) ,and to compare its effect with that of
rapamycin (RAPA) in vitro. Methods:
different concentrations(0,0. 005,0.05,0.5,5 pg/mbD{for 48 h or 72 h. The inhibitory effects of them on the cells were evaluated

Primary cultured cyst-lining epithelial cells were treated with MMF and RAPA at

by MTT assay; the cell cycle distribution and apoptotic ratio were determined by flow cytometry. The morphological changes of
cyst-lining epithelial cells were observed under transmission electron microscope. Results: Both MMF and RAPA significantly
inhibited the proliferation of cyst-lining epithelial cells in a dose- and time-dependent manner. After 48 h treatment, the cells were
blocked at S phase by MMF and at G, /G, phase by RAPA. Both drugs induced cell apoptosis, with the maximal apoptotic rate
being (5. 53 0. 27) % for MMF and (4. 36 +0. 10)% for PAPA. Typical morphological changes of apoptotic cells were
observed under electron microscope. Conclusion; MMF can effectively inhibit proliferation and induce apoptosis of cyst-lining
epithelial cells.but its inhibitory effect is weaker than that of RAPA.
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1.1 #HMAXA MMF K5 N I+ Roche 2 7]
FE L A A (DMSO) BE % 10 mg/ml
W, B —20°C %M. RAPA J 4% E Wyeth 2w
it I DMSO LB 50 pg/ml B, B 4°C %M, 3
ity 3 F AL F5 DMEM/F12 55 78 8006 40 i i (35
Gibco A #]) , PU H LA A M2k (MTT, 3£ [ Sigma
A WD . Annexin V /P IR & GRINEL ) .

1.2 MTT &xAanmiesgiass NEAKRZ %
B S Aet L b R AN P eh AR S 0 R AR AR L
A A, #1100 /L RN T 96 FLAR L 41 i
KA T0% Rl I, I G L DMEM B 7% W [A])
A 24 h, F BT NSO [ W B MMEF (0,
0.005.,0.05,0. 5.5 pg/mD Fl RAPA (0.0. 005.0.
05.0.5.5 pug/mD ) 2% i5 /1 IL3E DMEM/F12 K5 7%
WA R EA R 4 DNEAL.0 pg/ml 414 X 4L,
TAN i DMEM 5 3% A 25 (6 4L, fE 48 h Al
72 h A BRI MTT (5 mg/mD 10 pl.4 h J&, 5
3L I 100 ] DMSO, 7E 492 nm K AL B A5 AL
ol 2% L6 3 B (DO AE , BL 2 0 O 22, JF ok STl
Jf A A A 2, Al i A KA 2R (96) = (1 — L5 4l
6B V-394 /o BG5BT 39 (ED X100 %,

1.3 EAARXN@CANE MR BT H K
W3 i At B B B AR A% 2 < 10° /FLEERE T 6 FLAR, B
A 24 h(37°C,5%CO) J5 , T IMLH DMEM K 77
WA 24 h, 78 B3g AR 70 SE 50 45 B, MMF 3K E 4
0~5 pg/ X 4 H J& 3 56 i A B 8, Bokg 0 50 e/
ml 4, 73 5 I N & AN R (0,0, 05,0, 5.5.50 pg/
ml) MMF fil RAPA ¥ 2% fii 2F 1L i DMEM #5 7%

W, B0 JE LD PBS W UE 2 Wk, 75 %0 1 TRA £ B T
SEANML 4 CIER ., B0 5L PBS TETE 2 I.RNA
il 1k, AL I BE (50 pg/mD Y )5, F i 2 4i
L ASCRS: T Multi-Cyele 24 43 87 40 i A8 3,

1.4 M Annexin V-FITC 7 X, 0 e K 0 2 4m e A
=& PO AP B A BB gl A 2<10° /4L
BT 6 fLIR LI E 24 h(37°C,5%CO) Ja . T I i
DMEM E: 323 R0 24 h, 3% B3 20 5N A [\ ik
J& MMF(0,0. 005,0. 05,0. 5.5 pg/mD Hl RAPA (0,
0.005,0. 05,0. 5.5 pg/mb 1 2% Jifi 2F L i DMEM/

F12 Bige i ab s 40 i, & ik B e 3 S AL, 48 h Ja
EAMM, B0 )5 T PBS¥E UL 2 X, I Annexin V-
FITC(5 p) MHBAL AT BE (20 pug/ml, 10 D BEG R 15
min, 7 2040 BRI, Modfit B 43 47 45 51

1.5 ZEHEUENRmIERMEMG T 4%
2X10° /LB T 6 FLAR . 00 2 40 H s BE HL2E K R AF
JE B 5 pg/ml MMF 8 RAPA 11 2% fia 7
iy DMEM/F12 ¥ 980, 520 2 N2 AL, LAE 24
AEBRZH X R 48 h JE T AL B AL, PBS YRGS
M 2.5% B RERTIE 2 . 1 %8R IS e . R E 4
H B D) e TR R R R R Y G 4 )5 . A H-800
% 5 8% (H A Hitachi) W82,

1.6 “its4® K SPSS 12.0 Geil- 8 AF 041,
R ERILL 745 £ox K 7 220 0 F ¢ & 50 L3
Y, P<<0.05 W ERASIIFE X,
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2.1 MMF #= RAPA *f £ it 41 2 £ & 0 e 3§ 74 49
FEAE R AT E (0. 005,0. 05,0, 5.5 pug/ml)
MMF £ T2 i dof BL B2 40 i 48 h )5, 3 Be 2 3
PO 40 He 3 5L 40 B AR KD 2 4 O ol (8.1 +
2.D0%. (11242, 1) % (22. 7£2.2) % M (24. 1+
2.3) Y s /B 72 h S5 40 M AR KA ) 43 ik (8. 5+
1.6)%.(17. 944, 2)%.(32.3+2. 7) % F (34. 0+
2.0 %, AFHEEEC0.005,0.05.0.5.5 pg/mDRA-
PA fEH 48 h & . ZE i 4h 5L 1 Rz 40 Mo (%) 38 58 W4 5 52
FH0H] L 20 AR ) R 0 R (24, 8+ 1. 6) %,
(25.040.3)%.,(30. 84+1.5) % M(35.2+1.4) %,
ER 72 h JE 40 43 0 (25, 341, 6) %, (25, 3+
2.00%.(32. 2+ 2. 5)% M (39. 3+ 1. 3%, 5
MMF A b, RAPA S 40 i 358 58 1) 400 ) V6 1) 5 58, 22
s HAGER L D,

El 1 MMF 71 RAPA X % fi#0 B £ X4 K9 A H1E R
Fig 1 Growth inhibition of cyst-lining
epithelial cells by MMF and RAPA
* P<C0.05," * P<C0. 01 vs MMF 48 h group;® P<C0. 05,44 P<C
0.01 vs MMF 72 h groupsn=4.7+s
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ey #em  MMF WKEHN 0~5 pg/ml BAE] 48 h
Jei R 0 B A 30 5 e S L T RE 50 g/ ml B
YEF 48 b J5 S 140 i 013 St 386 L G /ML 34T 40 e sk /D>
W MMF A A8 9% Jih 4o B 1 Rz 440 i 40 o &) 99 BH ¥5 7
SH, W& 1, RAPA fEH 48 h J&. B W & 34
Go/G B 40 o 3 ¥ 34 2, S+ G /M 11 4il Jia 3% 85 9
/b, R W) RAPA e AT 22 b 4o 5L 40 1o 40 B = 39 Bl
WA Go /G, WLk 2,

® 1 TREIRE MMF 1ER 48 h x40 i1 5] 4 Y 72 i
Tab 1 Influence of MMF on cell cycle after 48 h treatment
(n=3.x%s5.%)

Concentration Cell cycle

pp/Cug s ml™D G /Gy S G2/M
0 37.1640.53 44.042.92 18.84+2.41
0.05 37.43+1.57 44,12+2.21 18.45+2.53
0.5 39.28+2.72 44,25+1.43 16.4743.57
5 37.6640.41 45.64+3.07 16.70+£2. 66
50 25.5647.65 58.8645.88" 15.584+1.79"

* P<C0.05 vs 0 pg/ml group

2.3 MMF # RAPA # § £ M AT 2 £ & @ 18 A
T  ZAnnexin V-FITC % 20 4l ) A A W, A [F] 3%
F£(0.05,0.5.5 ug/mDMMF fEH 48 h J& . & i 4
BB a0 M 0 T 4y 9 o (1. 87 £0. 160 %,
(4.557+0.39) %.(5.5340.27) % 3B E & T 0 pg/ml

411 (0. 5240, 09) % (P<C0. 01) 3 A [ 9 B (0. 05,
0.5.5 pg/mDRAPA EH 48 h Ja . ZE i 4+ HL | 2 4l
MR 8 T2 % 4r Bk (1. 82+ 0. 08) %, (2. 17 +
0.14) % .(4.3640.10) % .5 0 pg/ml 4L (0. 51+
0.07) Y% A bk 22 5 W 3% (P<C0. 01), {H A& [F ¥ &
MMEF #l RAPA LG, 5 3 40 i 0 72 % 8] O & 2% 2%
F(P>0.05),

£ 2 TEIRE RAPAER 48 h 3
F Mt B b 40 A JE) B B0 2
Tab 2 Influence of RAPA on cell cycle after 48 h treatment
(n=3,x=%s,%)

Concentration Cell cycle
pu/(pg s ml™ D Go/Gy S G:/M
0 73.0242.53 19.514+2. 87 7.4740. 34
0.05 79.284+7.66 14.014+7.83 6.714+0.79
0.5 82.46+6.31 11.18+6.08 6.36+0.70
5 84.4243.12** 9.67+2.90" 5.91+0.59"
*P<C0.05,* " P<<0.01 vs 0 pg/ml group

2.4 FEH IR MMF #= RAPA # 5 % J0 A
= A VB SR R I R 2 40 O S 8 B AR
1, M 50 B L I 5 Vs L 4 TR B AR A Ak R
MMEF fil RAPA /£ 48 h Ji , B 4k B b iz 40 g
I SR 0 U T R R A AR S S0 R A A A R i
et TR A LB A HH LS9 Ve 2R T L A%
TE s iR oy I T, WK 2,

B 2 MMF 1 RAPA ESEMWTE L RMMATHES RENRE
Fig 2 Apoptosis of cyst-lining epithelial cells induced by MMF and RAPA under transmission electron microscope

A':Control group: normal cells; B: MMF-treated group; C: RAPA-treated group. The chromatin concentrated into masses and on the boundary of

the membrane; D: MMF-treated group. Endoplasm net swollen and vacuolated, arrow indicates apoptosis body; E: RAPA-treated group: Naked

nucleolus(indicated by arrow) ; Original magnification: X5 000
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