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B E R AN, SR S AL B2 AG I Bel-2 38 (2 38, JRUA AR 0 ( TUNEL) SR 4 M g T8 fk . 859 PCR Al
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Bcl-2-overexpressed renal epithelial cell strain in vivo suppresses rat renal tubular

epithelial cell apoptosis

GE Cheng-guo, JIN Feng-shuo, LI Qian-sheng, LI Yan-feng, WANG Luo-fu, LIANG Pei-he (Department of Urology, Insti-
tute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing 400042, China)

Abstract. Objective To establish a novel stain of renal cell (HK-2) overexpressing Bcl-2 protein and
investigate whether the overexpression of Bcl-2 protein has the anti-apoptosis effect on renal tubule epithelial
cells (RTEC) in rats with acute renal failure ( ARF). Methods Becl-2 retrovirus, in the supernatants of
packaging cell PA317 was used to infect the human kidney epithelial cell line HK-2. The G418 resistant colo-

2 Bel-2

nies were selected, and PCR-verified positive colony was named as HK- . Hybridization in situ was em-

ployed to determine the Bel-2 mRINA levels in this cell strain. ARF rats were induced by intramuscular injection
of glycerol at a large dose of 1.5 ml per 100 g body weight, or a small dose of 0.75 ml. Then 1.8 x 10> CFU
Bel-2 retrovirus in the supernatant of packaging cell PA317 was infused to the rats of virus intervention group via
bilateral renal arteries. Thus, there were 5 groups, group A (simple glycerol injection) , group B (large dose of
glycerol and virus intervention) , group C (small dose of glycerol and virus intervention) , group D (simple vi-
rus intervention) , and group E (normal saline injection). Their kidney samples were taken 24 and 96 h, 7,
10, 14, and 21 d after intervention. Immunohistochemical assay was used to detect the expressions of Bel-2 and
PCNA proteins, and terminal deoxynucleotidyl transferase-mediated dUTP nick end labeling (TUNEL) was em-
ployed for apoptotic cells. Results Hybridization in situ showed that the cells in G418 resistant HK-2 colonies
overexpressed Bel-2, indicating the establishment of a new stain of HK-2 overexpressing Bcl-2 protein. In ARF
rats, Becl-2 retrovirus infected renal tubular epithelium, up-regulated the expression of Bcl-2 protein, and had
anti-apoptosis effect on renal tubular epithelial cells. Conclusion A stable renal epithelial cell line HK-2""?
that overexpresses Bcl-2 mRNA is established successfully. The reconstructed Bel-2 retrovirus can in vivo obvi-
ously inhibit the apoptosis of renal tubular epithelial cells.
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UTAF R A B /N b B A M R T AR S i
(ARF) ZHRHLi th R EZAR A Bel2 SEP2 &
BERPLI T ERE 2 — WFFEUESE , i F Rk Bel-2
A LA 22 b 2 2R DR A 200 i JE 0 4 D ik 26 2R 4
JRAPRT=2 " FRTA G Bel2 LI ALE B /NG 1 R 4
M TR AR R BIE TR . ABFFER RN e e 5
R A N Bel-2 cDNA SR 2 F AN E/NVE B
B A, N AR i AR AR Bel2 AU R, SR A H I
SHA T R SR D e 0E (ARF) B RURER I, il 1
B SNk S 2 R T2 Bel-2 e 4 300 A SR TR, R
PR BV /IVE I Bz 4, WA A 21 A i T84k,
WFFER ARF J5 40008 - & Bel-2 Hrid T-4F At 2
wH5E.

1 #RE7H*®

1.1 =&44

NB/NEQMIE HK-2 (3£ [E ATCC) , 2 [ FE ) il ) PICT
(Hti+ Roche 2 \]) , Bel-2 3 % 5 95 55 W (336 % S 95 75 480 44
pLXSN Jz & A Bel-2 ¢DNA [Tk 2E EcoR | BV, T, & 0%
$z, BamH 1 YIS E , #4 E K pLBel-2SN i 4 L YL B4 PA
317 AMMRE TR b W, 2t Uk, NIH3T3 5 B2 00 52 , 6 75 T 0
10° CFU/ml FARSZH M REAT .
1.2 Z¥k
1.2.1 HK-=2 45
5% CO, B FeAt B %
1.2.2 ¥R RE e HK-2 2000 M rE sepe iy K
YL 2 d, 45 5 x 10° HK-2 4T 6 FLIE IR, 241 50%
~80% L, B EREFRW, A 1 ml £ 0.1 ml 5 5 5|
(PAZ17PMN PASTTPSN i ) i 15 32 0, () A SR g &2
ZURPE 8 pg/ml, 5% COREFRMNMEE AIM 1 ~3 h FHEFFRW
PR SRBENE 22 2 pg/ml, B5 9% 2 d, 400 1 x 3 (G40, B Rl
500 pg/ml G418 ARLERE I 12 ~ 15 d, B2 v] Wit el
PRURBT I sE T 24 FLAR, 40 70% ~90% L Fr , fE R T 25
em’ Wi SR, G418 BE$E K 1 R, 40 4k £ 4% 20 AR AE. ¥
PA317™" |3 e I 15 i B e HK-2 20 i 4% S HK2™ 4%
PA317"N |3 IR A RO B0 PE HK-2 4 v 4% o HK-2™
1.2.3  PCR kil A i BoBias RHitE 3 A Neo #E 2 K 2] DNA
T AE TE $2 M HK-2 HK-2™  HK-2"" 41 jfd 14 5 9 41
DNA, DIFE[H 2 DNA i , #4 HRiR 50 £ (Hi -+ Roche /A F])
Ve RS e ZPibESE R G418 (Neo') 51 AT Y 4,
B . IE B4 .5 -ATGAAGTTATGGGATGTGTGGCT-3" , )7
5] 47 :5'-GCCAAGCTCTTCAGCAATATCACG-3, ™ 1 i Bt |
7 480 bp, PCR 2 1 £&14:94 °C 5 min; 48J5 94 C 1 min,
60 °C 1 min,72 °C 1 min,72 °C 10 min, 3t 35 MFFR,
1.3 Bel2 RAzf x4 &

ANMAE B R R EESR R FIEN N Bel-2 SERATRRARED , 2ot
FIERRIC e SR 20 A0 R A TR TR AT g S b T SV 24 28 A

41 1 T- DMEM-10% FBS,37 C,

W5, 4% B & (R DU A8 7)) 3VE D IRk AT . £
STHR LR Y mRNA J#31 8 .5’ -CGACCAGTTCTGAGCAGATCAT-
GAAGACAG-3"; 5'-AGGATGCGTCCACCAAGAAGCTGAGCGAG-
T-3";5'-AGCATTCTGGTACTCAAGGCTCTGTGCAC-3"

iRy M ML EE SR 5 d S5 HEAT R AL 2 38 Yk {4, Bel-2
mRNA [ 24055 O R AR 0, R 238 e 5 1Y i 45 3
AT B S o, Bk Y R BEALE 5 AT, i H TIGER 920
EUG ST R GE00 H B U 1 ' 28 B R T R, 45 ) R B A7 T
TR TR0 BE (AOD) |, OF- M AR IZARAS 40 B o e (2 1) 5
B BRI IR IR AL 20 At BHE 0y A, S A T 8
TR EAE, S5 RAT R
1.4 ARF iR & 5

K H Leung %51 gy ik {d B Wistar K B, 145 B (200 +
20) g, Hil ( Glycerol) {5 J5 4k : G K K5l & Hh 4 : 50% 1
THFE 5 1.5 ml/100 g; G /v /NFlEE2H 0. 75 ml/100 g, 43 Pl
JELE 23 APL T4 :A (G, Glycerol) B4 HMIE 44 ;B
(G K +V, Glycerol + Virus) K& H =S + 18654 5 2K
(R &G H A Bel-2 Je IR (35 7% S 5 Wk 4 pLBCl-2SN, A< 7}
LB HETFH ;C (G /N + 'V, Glycerol + Virus) /Nl H
TR + W SRR T2 D (V, Virus ) FRAGS SE55 750
V(R S 38 ) 415 E IR X IRZE (LA 1.5 ml/100 g 4=
FHER KA HM) o 3377 SR U F B MK 1 vk R BEL
Wi 'BF s KT 11N Z 08 Bk, 20T 1 2 8 Bk, R
B 0.6 ml, ZEIIE Bk, HEE PN S Bk, J2 A 7 8 min,
RS 2 min, BE 3 R ELELZ TSR ER 3 W)L 1.8 ml,
96 h J5 FH-UUREE , A ARG Hh, T RFAR OFIEE CHE)
B.C WZH R AER , & GRBUR T D E MZHE & 96 h {if
RIS, JrikFIR R RS E TAMEN, 3 B#
iR, W TLRIF IR, 40t 21 d )5 REES- 4 3h ¥, &%
SR AH A3 E A 21 d HTAR R A 245 A (LS e R R )
FEFEFE. A5 TFARE 24 h.96 h.7d.10 d,
14 d JSRRM, B8 BUbRAS , HEAT Sy 20 A S 20 M 0 T B il o
1.5 Semsnsibd e

W HSCHRL9 ] 4T . Bt Bel-2 \PCNA I F i)
Al
1.6 @A n

A 4 T S A A a7 & (] 52 R 2 Boehriner Mannheim )
AR G TR
1.7 B
1.7.1  Bel-2 P40k 40 M T 45 A5 s e 0 Bk Fr Bl
MLELS PT343 Bel-2 BHPE A0 M i AL L (T 35 R ) o 1 A
TIGER 920 EUG /3 Hr R GE1 A8 JBEAE, WS4 1w AR 7 340
B (AOD) B AEARFZARAS Sy Al I fb 7 e L I 5
1.7.2 TUNEL J PCNA £l RHBUE T, A e G
FEE T BRSO AR B . U0 R BERLERC S A 4%
( x400) HREF, 23150 100 4~ 40 i, 158 PHHE Rk 40 & H bR
YRR (B /NE) BE 5
1.8 it oHr

K HI SPSS 10. 0 et Fat A7 ¢ Ko
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2.1 T FomAER P HK2 ey k47

BIA GAI8 45 3 K, % A AN MU P WA S0 T3 45 9 K B R al
DA 90 DX S 00 i S22 /N AR 38 2 o 20 L, SR 9 HK-2 40 i 22 T
AW Y A AR AT O TR, B 2 ~ 3 mm, 45 PREL 6 A
PA317PE2N pAZ7PSN v mR v i HK-2 41 72 e T 24 7L
B, 4k 4E G418 (500 pe/ml) YEHE I 37, FR Kl FLIE Ja , 5% & 25
em® BEFRH, & G418 MY I 4% 9% 20 1R, A0 AR AT
2.2 Neor B # K B fe T4 sm ik B 40 DNA #4946

R HK-2  HK-2""? 5 20 DNA, 3% 3 85 Zhu vk 22
Neo'B| #1347 PCR, 54iF Bel-2 H (1 B B 7598 4 31 T 41 g 3
B4, BU10 pl PCR =4, 1. 5% B S Mse e b vk , 45 S LI 1,
HK-2"" ki A K/ 4 480 bp BACHT T HK-2 R WL 8 46415

1 2 3

<2 000 bp
1 000 bp
750 bp

<500 bp
<250 bp
<100 bp

480 bp—

1. HK2; 2. HK2%2; 3. DNA 4%/ (DL 2000)
1 PCR #:ill Neo™ H#9 F Bt7E HK-2 E[E 4 DNA fFp7FE#E

2.3 JRAiZe 3 Bel-2 mRNA /K-F#9 &ik %4t

T LY 65 1 20 S5 A W € 2 2 AL, 2 A T R L £
B4 531 % B4 688 BE 1= ( AOD) |, % B 25 e 4 HK-2™"
YN Bel-2 mRNA 2235[ AOD (0. 83 +0.08) | Bt fib il
B [ HK-2, HK-2™ AOD 431 % (0. 48 £0.03) , (0. 52 =
0.07)],% 5% B2 (P<0.05), HK2 HK2“" > [ #£ik T B %
25 (P>0.05),
2.4 KRAHEME Bel2 &k

Bel-2 71 1F 4 6 HE AL B /N S RO BB P E k. K /s
FlE H G R IR R, & I SR R T, 2
(P <0.05), GK+V.G/N+V 24l Bel-2 5 AR M2
3 AR G AL 0 TH RS 25 5 B (P <0.05) G/l + V
LR G+ V L2 4 A M2 5 (P >0.05) . L
%1,

F1 BNELEMAE B2 REEAAUFLEER

EHXEE(AOD) (x £5)

24 55 24 h 96 h 7d 10d
Gk 0.57£0.15*  0.74+0.18*  0.67 20.14*  0.52 0. 142
GRK+V 0.83 £0.08> 0.87 £0.13> 0.85+0.08> 0.85=+0. 15"
G /h 0.52£0.13*  0.68£0.14*  0.56+0.08*  0.53 0. 162
G/h+V 0.84 +0.19"  0.88 +0.17"  0.81 £0.08P! .85 +0. 17"
A% 0.42£0.15  0.43£0.16  0.42+0.09  0.41=0.14
ot R4 0.43£0.11  0.39+0.12  0.37+0.10  0.40+0.08

a: P<0.05, b: P<0.01, 52 R4k4; c: P<0.05,5 G K4k
#.,d: P<0.05,5 G 4irkdx

2.5 CRNE R e il

H S £ S2 84 TUNEL FEvEgn ik % BTk, &
e BUAEAIMEE DXt i /N 1) A8 48 Bz Jor R ol g /N 22 B (1]
RS LU b Th o 4% AR A5 0 B e, 22 57 W3 (P <
0.05) , 75 24 h IS EAE , B s 2T 1 K

HAMTES + R REE TS A AR AT, G/ + V 4LIR] G /N
%, TUNEL PR B 80 2% T (P <0.05) 3G K + V 46 G
RALLEH, TUNEL FH A% 20 i 025 i A s e it o 22 5% (P >
0.05), W2,

%2 ARF KR 'S} TUNEL BRHZ0AEL(/500, X +5)

215 2% h 9% h 7d 10 d
G/ 86.54 +11.82"  50.37 +12.63 " 36.67 +8. 72" 45.86 +17.97°
G/N+V  64.29 12, 16" 38.20+9.28Mc 2972 +5 89bde 33 82 +11.41%
GK 208.48 +38.27"  102.63 +35.47" 68.62+1.41"  46.31 £12.482
GR+V 167.37+32.49>  98.31 +23.04%  56.52+9.07>  40.94 +10.86°
v 10.37 £3.73 11.38 £2.20 12.28 £2.49 10.38 £3.01
XPHBZ 12.37 +2.63 13.54.37 £2.27  10.5222.77 14.50 +3.57

a; P<0.05,b; P<0.01,5 5 2A4L; c:P<0.05,5 G Atk
5 d:P<0.01, 5 af4Rad K Al F 400k 4

3 itig
3.1 &8 HK2 @ oty 5 FAEmF ST

) ER 2 30 S5 T IR e HK-2 40 i, 3R 7519 G418
vk Dk T2 HK2™ 2 4, 308 S0 2 R T
S RIS AN L R A 3 K B T 3 AR R
ik, AR PCR 35w R R G 2] T 43t
4., HK-2 400 B REY 48 1 Neo' LM A Bt ; HK-2™2
HK-2™ 1 i FE R 2 47 38 H Neo' SE[R B, 5 HE B
KEY 4, £ HK2 2 LN 4 %A T Bel-2 (i H 1
DNA F B¢,
3.2 it kik Bel-2 B bk tm ek 5649 & L

ARSI R A HK-2 40 Mok I T N/ INVE, &
W E Y T NFLIE N BE E6/ET FE A& 7 1Y /N
B LA R DR T ROk B /N T R AR ) 2
RVREE ST RE , B0 C 8 )2 FH e D= VB U A L 2
WS o I FH 30020 Sio 35 I R 5 AR Pk T L 3 e S 7
AN RS, Hrh 5'-LTR J5 3+ FHg 5 5~ 9K 3l 4
A DNA [y 5 o AR 52 55 380 2ok 335 7 Sy 2 A M IR
Bel-2 ¢DNA #5 Z R A0 J 5L 41 rpr , 3145 T FeE /ik
Bel-2 BYSEYL ML, T 258 b | 7 Y 0 5 PR 20 240 i
HK-2""? P Bel-2 mRNA 26 35 7K - 5 H At 95 41 {25 4%
B o FEULAAE Y Bel-2 mRNA (82835 7K 5 I FFi B 4
AR B Bel-2 ZTERR K-t B 3Rak . Fe W8 1195 B
LR i T S T ok 3R 5K Bel-2 B Y B /N 41
Mk HK-2" 0 Sk — 4 56T Bel2 B /N E iz 41 i
P TR TP A E IR ST ST T ARl
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3.3 X TARAHHE ARF A7

R SHAHULIA T 25 3 n s SOULAR v i, LT 28
(SESEITE TR B [V TEA i 4= D70 AR S { S PO N S AN
W L B MM EAT B REVEAE I, [R5 5 I e i 1
W05, HAE RIBL A B UL B 5 JE HOR B R A ) 2
P D RE IR I RS A5 o ANBIEIERE— RS, B o
SERR BRSO /R H i) J5 P S B 2k B )
RETE 36, U8 T2 08 B /INVE L B A0 2 Ok i 32 B
[IO] .

Bel-2 HE PN 2387 W0 e O T AR A% I 4 i it
PG P i 2R AAR S S el A . R A R 2 M 0 T Y
YEMI o Bel-2 (3 3830 1 AR AR 14 5 B P, 1 5
LR 22 v B T B RE D, L B SRk T T IEAE
KA I AN R (1 SRR Ca® AMIET . Bel2 WY
A PR i A A R B4 Ca® ™ PRI I U 7 R T, AT
5 45 R IR Bt S5 1 S B /N IR IR AT, Bel -2 FER
[F] ) 2 2 8 v TR LA 7 22 5, e e L 1P D R
S e, BUUA T U DR RN B /N P A o e S AR
Ko AWFFEE T Bel-2 H2H 300 S g L B /NVE 1
BN, AR Bel 2 S g R0, &5 R B AR
F/INVE L B AR PR T E R TR ARF K 2R Jis
e 3 T )R 23 /N L B 200 ., 8T HG S 7 B9 268 X5
eI A T B IRER IR O FAT T — 2
WFFE HAR . ABTZE AT BE Il PR ARF 98036 S 13T Y
o
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