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Effect of hypoxia on cell cycle of G, /S renal tubular epithelial cells of the newborn pig

Qing SHEN . Yu-Jia YAO, Ying XIONG ., Zheng WANG ., Xin-Wei YANG, Yu-Hong CAO, et al. Department
of Pediatrics, Xijing Hospital , Fourth Military Medical University, Xian 710032, China (Email: mailsq@

Smmu. edu. cn)

Abstract: Objective It is still unexplained whether hypoxia of renal tissues induced by asphyxia is closely
related to acute renal tubular epithelial cells (RTEs) injury. This paper aims to study the effect of hypoxia on G;/S
transition in neonatal pig's RTEs in vitro so as to explore the relationship between hypoxia and acute RTEs injury.
Methods A hypoxic cell model of G, /S transition of RTEs in neonatal piglets was established by sodium cyanide
exposure. Some of the hypoxic G, /S cells received cantharidin and were used as the Intervention group. The non-
hypoxic and non-interfered G, /S cells were used as the Control group. Cell distribution rate and cell apoptosis rate
of G, and S phases were determined by flow cytometry 0, 60, 120 and 180 minutes after cessation of hypoxia. The
cell p21 expression was measured by immunocytochemistry. Results The cell cycle distribution rate of the S phase
in the Hypoxic group 0 and 60 minutes after cessation of hypoxia (1.4% £2.5% and 0.5% =£0.9%) were lower
than those of the Intervention group (98. 3% =+1.6% and 99. 0% =+1.0%) ( P<C0.01). The cell apoptosis rates in
the Hypoxic group 120 and 180 minutes after cessation of hypoxia (33.6% £0.8% and 37.5% £ 1.2%) were
higher than those of the Intervention group (20. 9% +1.7% and 22. 5% =*1.1%) and the Control group (25. 6% =+
1.1% and 23. 6% +1.4%) ( P<C0.01). The cell distribution rate of the G, phase had a positive liner correlation

with cell p21 expression of the same term ( » =0. 64, P <(0. 01), but it was not related to the cell apoptosis rate.
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Conclusions Acute RTEs injury in the perinatal period is closely related to hypoxia. The possible mechanism is that
hypoxia may restrain the advance of G; /S transition and increase cell apoptosis rate of the S phase.
[Chin J Contemp Pediatr, 2004, 6(4) . 265—268 |
Key words: Renal tubular epithelial cell; Hypoxia; Neonatal pig

FRELSIURBEEM ARG EE AT . B dE G /S W1 RTEs 41 i (35 7% i 40 1
R HApL NS BRI (RTE G FAZEL Bk 4.56 X10° )43 3 41 OA A H % T
CESAHI AP T30 VB NE A T RS M G /S BgiiEE T 10 mM ) NaCN () DME/
APER R FE PO ARG ILR AR B P12 B3RP O T L BAE S G /S i &
A3 RTEs XHE A2 B U 8 rBCE AL A B P& BEE 0. 2 uMA 10 mM ) NaCN ) DME/
IR S 2 B R R MR W O F12 B R00P s OXT AL B G /S 40
B Z SR AE R A S SL BT AR A RTEs (RSME 2 9% F DME/F-12 8535304 , & P il BE s 2 B i
esE IR LA L DUBHESE Go/S U RTEs 4008 BB 0. 1 ml, AEFEERK 0. 1 ml, [R] K5 41 200 A 5
RS0 O O RE AL - DFSEAR AR BT A4 G /S RTEs 7 37°C.50 CO, Mt 5% 1 h, 7¢ LR K5+
BEFE RIS BRI A S B A SR S 000 WL PBS Bk 2 YR IAH B SRR 43 B 0,

R Nl AR R TP AR 60,120,180 min (¥ 3 ZH 401 1 L. PBS ¥k 2 k.
0. 25 Y% JEEEI 1k, 10% FCS fily DMEM £ 14k, &
1 #M#BEAZE 02 B3 PBS 10 ml sy dEEg.0% 1l 2 .
PBS il i A 20 M A8, THEO 2 S 1X10° 4> /ml
1.1 RS F14) 240 M B 25
K FIHUDROR B A AL 0 T B M RTEs (K 1.4 Gy, S B4R S R R FE T 4R bt R R4
HNFEARTIEARRE 357 B TR 524 OGS BD) Pan- KR A0 DNA B 7 BRI 7 12 o 6 0 e

CK M1 CK-18 fupe 4l g s IR vEw R MR B VE B U5 0,60, 120, 180 min 3 ZH 20 it 1 5 J&] 44 b
MM A~ e CK-18 AR AR AR T4 LR
PEATANMA DR A B ) 25 s I UG B Rl 1.5 2B p2l SRR e

AT B A % RTEs (RSN a5 35 R A7 A p21 BT G528 20 Ak Y o 4% U B A3
XYM AR DNA B BT %5, L Gi/S #iAEM 47, A Mias 2000 BSR40 8r R G 04735 H bR K
RTEs fEA#FFEXF 4, B30T K BEAE AL ) p21 k@A,
1.2 FERAKFIRNEE 1.6 ZEit=4hE

J# 4 . DME/F-12., Bf Z % (Sigma); DMEM SRS Gy o S IAH Y 20 A1 28 F0 R T 40 A L R

(GiBeo) s AL E (L MEAL R M A R s BB Mg AP E R b 2EFR, p2l RKEH BARKE
(R A M1 S BFSE 00 s CYCLE TEST™ PLUS (I H9%80  AR i 22 % 107 [ b3 Al SPSS (vol.
DNA it % & (BD); p21 B s ek LEM 2L = 10. O Ge i1 E b7 B0 D8 28 1 05 22400, iR b 2
$1.SABC.DAB @R F & (LA R 5D . & T3 ZR I FHZR P 819 40 sk 6 20

T EALAE TR Z W TAE % . BCM-100 U )33k v

TAES WI-6C B CO, B4 (H Ao 8 2 &R

AT (Olympus, Nippon) A5 i A 38 25 .0 HL.

FACSCan 7 241 24X (BD 23 & 7= ) . Mias 2000 2.1 BEAMTFRASHRA G,S BHAMS

PG oA 22 48 (U1 K 2EFRD mE

1.3 SSBAE PR 0 min FIPKE 60 min, THIZHLL S 4R
N2 B F AL AR SN A A o AR L g L S AR AY /0 AR R 8 3 S T R LRI IR AL (P

i Aass Gi/S ) RTEs SRR Hl/ES . wisk  <<0. 01, iS4 AL AT BRZE N DL Gy S0 Bk 3 7

IZER PR .10 mM UL A HE A S FAE K 4G PR ER TR EMECP >0.05) k&

ST RS RN A TR 225, G225 120 F1 180 min, S4AZH G, WAL A R & T T

AN MAETS 435 95 %0 L oK o e 5 AR Sk 512 56 7 ZHANNTHRZH C P <<0. 01) . S B4 it i 43 A1 R B A T
e 266 -



55 6 B 4 *@E XA L L Vol. 6 No. 4
2004 4= 8 H Chin J Contemp Pediatr Aug. 2004
T AXF IR P <<0.05), WL# 1, FMECP >0.05) K& 120,180 min, BRALLTH T4

2.2 TAEA.FFATEEARET L=
TEMRAE 0,60 min B, =HAAMFET- X2 R L E

L PE A W) S o T T A R R S R
(P <<0.0D), % 2.

F 1 BT I RN B A B ] Be Gy S HAZH I 43 A7
Table 1 Distribution rate of G; and S phase cells in the Hypoxic, Intervention and Control groups (zt5.,%)
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Rk 1.741.64  98.3%1.6¢ 0.740.64 99.0%1.0¢ 1.1£0.5°  98.0+0.7" 0.940.7¢  96.6+1.1"
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Table 2 Percentage of apoptotic cells in the Hypoxic,

Intervention and Control groups
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