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Abstract: Objective To improve the culture condition of primary renal tubular epithelial cells (RTEC) of rats, and
explore the advantage of their usage in experiments of organic anion transport. Methods Rat kidney cortices were cut into
small pieces, digested and filtered. After a short of period of adherence,the RTEC were cultured in Dulbecco’s modified eagle
medium/F12 medium (DMEM/F12) with 10% (volume fraction) fetal bovine serum supplemented with insulin-transferrin-se-
lenium (ITS) . Human kidney cells HK-2 were cultured in DMEM/F12 medium with 10% (volume fraction) fetal bovine ser-
um. B-actin, q-oxoglutarate receptor 1 (OXGR1) and organic anion transporter 1 (OAT1) mRNA expressions in human kidney
cells HK-2 or rat RTEC were detected by reverse transcription-polymerase chain reaction method. Differences of fluorescence
intensity in HK-2 cells or RTEC were observed at different time points to study fluorescein transport in these cells. Results
Rat RTEC could be passaged, and grew in a good manner. OAT1 expression could be detected in HK-2 cells, HK-2 cells had
no transportation ability of fluorescein. OAT1 expression could be detected in rat RTEC, rat RTEC had the transportation ability
of fluorescein. Conclusions ITS is necessary for primary cultured rat RTEC to passage and proliferate properly, and primary
cultured rat RTEC could be used in the study of organic anion transport. Compared with HK-2 cells, primary cultured rat RTEC
can reflect objectively the renal tubular transport function, is an ideal cytology model to study the function of kidney-related
functions.
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RTEC f8 7% 32 Ty fig, Al S-U5 1 P o sl A 3 ™ )
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WS A0 15 T7 K 2 B G v 1 3 150 2 M 0 B 28 1)
W E R AT FEF N, LT AT — R4 2R BE 8 R K7
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1.1 SEISzh#  ZRMENE Wistar KER 20 R, &5 &
(180.2 £20. 1) g, HFHE 2R B L0 s 032
IR, FINBLEE 21 ~23 °C, AHAHRLE 60% .

1.2 EZRAFREH KEZREEERN (e-
verse transcription-polymerase chain reaction, RT-
PCR) WA AL [ H A TaKaRa 2 & TRIzol 1 [ 3%
Invitrogen 23 &) 5 IR 5Bl T B 520 A% B 4% I Iy 35
EESE] Sigma-Aldrich 2] B IRAH v o R A 2R B
FRHE/F12 5972 (Dulbecco’s modified eagle medi-
um/F12, DMEM/F12) \JH & 32 -4k 8 (1 -l Ginsulin-
transferrin-selenium, ITS) ¥ 1 #1114 [ 3£ E Gibeo 2
A3 B4 s e B 55 [ Hyclone 23 &5 ¢ Y W H
EAE U= R A A . #6475 DMEM/
F12 4% 1 210 (B EL) B i e 55 77 0, AR e 4% 1
100 CARAREL N TS Hi B F= 41, LL 56 ¢ « L' Bk
R S VR pH 22 7.2,

1.3 KRENESBSRERARMMES  HEIE Wis-
ar K SEIRAT 12 h 286, AHRK, 250 g« L'
HE T 2 W o0f DR BRUHE AT JIL DALV SRR W, 26 2510 Oy
2 g+ kg ! MBUR. AR B EM A E T A
PN w05, B £ k. R 0 5 75% S B
WK 5 min J, RO RS B G Lo BT IR I IR
LA, TEB IO R, LRI T 4 °C Hank's ~F- 7 357

W (Hank's balanced salt solution, HBSS) 1, 14 2=
R A AR, B B B R BT, BT A 1 mm x
1 mm x1 mm. 4 °C HBSS %3 #&. 800 r * min ' B.[»
2 G BEK 4 min, LB BN, DUR R L BR A4 .
MANEIRE R 2 g« LT B EKIRE K
0.1 g+ L " MMAZEAZIREG, W2, 37 CHRy I
1430 min. BTS20 B #2238 80 H AR
AR, 5 g 3T DMEM/F12 1592 5L 0o . MR
PRPEZE 170 H 40 MU0t 98 . whidke 3 Ik MhsE v R L
R, DA Je Bt . K 4 RO B0 AL, S AR 2 2
10% B4 I35 K 1TS ) DMEM/F12 17 9% 565 41 A 07
EREE N E S BOhR RIIE SR L v ROR 4 A
i L B (0 240 R AT 20 M g oK . I SR T
Sn] WK R B /NE T BE A R T . XFE
IR NE LB A AT I TR AT DV A A, WA
37 CAHERHL 5% CO, AT H BSR4 5 h, KA
FEEEFER A N BT . AE R
EB/NVEMM 2 d . B FR 4 ~5 d R4k
W,0.5 g« L7 AR PG T A, i A0 0 AR [ ) R 2%
ERTBE, N & AR 4 50 10% iR 4 i Je ITS /1Y
DMEM/F12 Ji2 2101k, AR R 4R 81 72
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Hh [ = 27 R} 27 B B il = 22 )T 50 T 48 F 9% R A0
HK-2 40 {52 95 5, T3 A3 23 28 109% iR 75 i /1)
DMEM/F12 $i 7846 37 C KM b 5 9%, & 2 ~
3dBL2.5 g« L' BEER AR AL SRk AT 24X

1.5 RT-PCR ZMAAAE 1 #HCE FH mRNA By
% H KR RTEC 40 Musk A HK-2 40 fu e F 42 6 fL
B, AR B IR 1 x 107 L1, SR LB AR 3 mLe B
77 72 h R EBUR RNA; [ 6% )m I PCR VA1 B-
actin. -l 8 R (38) %2 4£ 1 (oxoglutarate receptor
1, 0XGRD KATHLY] & 7 #1281 1 (organic anion
transporter 1, OAT1) mRNA ik, PCR RV 41
95 °C 30 5,58 °C 45 s,72 °C 30 s; & )i 72 °C 4EAH
5 mino 7, RTEC #E1T 28 AR, HK-2 41 Mo idk 47
38 M. PHISEEE, LA 1S ¢ o L7 R AL B
VK SE H B IR T I o AL K1 5 1 W)7 51 I
* 1 FZk 2,

%=1 R AR RTEC B RT-PCR F{ER KIS HF5
Tab.1 Primer sequences for RT-PCR analysis of primary
rat RTEC

HE P 1WA (5'—3)

B-actin S: TCATGAAGTGTGACGTTGAC
AS: CCTAGAAGCATTTGCGGTGC
OXGRI1 S: ACTCTGCTACACGACGATT

AS: GCCTGCTGGAAGTTATTG
0OATI S: AGAGTCACAGAGCCCTGC
AS: GCCCAGGCTGTAGACATAGC
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Tab.2 Primer sequences for RT-PCR analysis of HK-2

cells

HEH SIYIFA) (5'—3D

B-actin S: AGCGAGCATCCCCCAAAGTT
AS: GGGCACGAAGGCTCATCATT

OXGR1 S: CCCTTGGTGATAGTGACAC

AS: AAGTTGTCGCTGACCACCAC
OATI S: CCCGCTGGCACTCCTCCTCCGGGAG
AS: GTAGAGCTCGGCAGTCATGCTCACCA

1.6 EFMAEHKAREIEERE KA 6 I
B By K RS RTEC B HK-2 41 o 1 44 1 1 4
BB . 1080 r* min "B 1 min, F Ei5. £5
DEFSHIAE 1 wmol « L9 % M & .
37 CHFRMIEE 5 mine BUHJF 1080 r e min ' B
L1 min, 7 EW. JIAO0 C A E W 1 mL, 78
SRS JE .1 080 ¢ o min ' B0 1 min, 35 13 pRE
171 D058 A FH20 pL WEBIR) . 9t
TlEE N USRIl SR A N 98 B T I AR Ak, AT
Image-pro Plus 6. 0 % 2 G E G AT 4. £ 5
KL S B A P39 AR 70 068 BE AR R 9t aR B (E
Y 40 VA PR AN [V B (i) 9 i P g BN 1] 25k 1 9
SR PEHEAT ELI, VLA, PRAS 9 e B i AR AL
1.7 SHitZF4IE N SAS 9.2 Gtk kAT
ZHT, P <0.05 AERAGIEFEE .

2 R

2.1 HK-2 HAEPHEXEE mRNA B9RIE 41
WE 1. RT-PCR 4R W7r, HK-2 40 fs 147 B 2 1)
B-actin \OXGRI mRNA Kk, Hop B-actin mRNA *
KB, 1 OXGR1 mRNA 1% 55 {15 OAT1 mRNA
1y ] Ak

B-actin OXGR1 OATI

1 HK-=2 fffa & B-actin. OXGR1 & OAT1 mRNA &J
ik

Fig.1 Expression of B-actin, OXGR1 and OAT1 mRNA in
HK-2 cells

2.2 BFEREF KR RTEC B KEFS R ITS B9
me e3P s ACES IR ) RTEC #1468 N i IR AT 4%
MRS AR ) o KRS h A R KG FR IAS &
BEG IR S S AR ] S ekl i £ A A A e
A B ) DA B B TS RE I 4 2B . &R T U
8, IR 2 95% ¥ o8 B /NE T B el RTEC. W
B2 i, o/ E A 12 h &R AT B, 24 ~
36 h Ji Al WL b B2 R4 A DA BE 5 Bk Hl, [ Ah

JEI T M A7 45 0 B 5% 72 060 40 B Ay AR TE 25 S B
IR . 2 d R IR, G5 4 ~ 7 R A K,
6 ~7 d 4 ML B El -G RIA F] 90% UL . WEE W
SN AR FRIR K, Tt 2 3G B AR, TG P B ni, 4
FUBGER] . JFARES IR RTEC — A4S 7 ~9 AR
SRt A B R IR h B ITS YR An A,
)28 B 2 A2 AR AR R AR 2 35 IR TR 1

A:12 h;B:36 h: C:6 d;D:ITS HZ FBUGARE 7= KR RTEC 1.

2 AEBERERFEHET KR RTEC BRIEFHES
(x200)

Fig.2 Appearance of primary rat RTEC on different time

points or in different culture media ( x 200)

2.3 FEREF AR RTEC H11Hx £ E mRNA A9
Rk iR WE 3. RT-PCR 45 3 2 or, ALK R
RTEC F147#1 % ) B-actin -OXGR1 & OAT1 mRNA

OXGRI 0ATI

B-actin

B3 XAREM RTEC # p-actin.OXGR1 F OAT1 mRNA
ByERIx

Fig.3 Expression of B-actin, OXGR1 and OAT1 mRNA in
primary rat RTEC

2.4 2FAMRNRFBIETIREMLLER 4R NE
4, PN FIIE SN Bow, B T E B A A,
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R ERUSAR /N b R 0 9% i R ) B A B T 7 42
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2 AT G2 L (P <0.05) , 4£ 16.24 min B2
REWMBEZEF I FE X (P <0.01) ., HK2 40 JL
TR RALIZRE S, AR R RTEC W) H % K 4F 1 %%

1B fiE.
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Fig.4 Change of fluorescent intensity in HK-2 cells and
primary rat RTEC
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OXGR1 Ji#% GPR80 =% GPR99, & j& £ K 5|
ANFFEMAL GPCR R 2 — o J KAUESE, ol 1K
CERER R AR N PEPEACIE DT . OXGRY EHLIA
WA FEAR) 02, 2 o AT B I 52 SRRV i 5 4.
2, 4 HAth 2 27 rp e ik EEAM R R 263k T, A1
PR R R A BN kT R
HIN R OXGR1 JLF R A2 B A 9 8 #iE% . K
I, AP OXGR1 AL KR FE FE AR /N L Rz 4
M A rbr ity . ARSEIG 45 R 2 OR, RTEC 5 HK-2
2 M iu s 3% OXGR1 mRNA, £ 4& OXGR1 A4
R IRES .

OATT 2 3 T8 AR K 22 7 b, 48 NPT AR
BB N b R A I RIS I TR 6 K . OAT £t
B A AR PR T R R AR R o #E o, e ]
AT AL B 1 A EF /N (0 5 I TRD B, 38 LA 22 R FE
CEIL R LE BN LR i b B R AT LA 25
T X LA A A AR ZE R R, HE S B BN
TR M . OATL AEATHLBH B T 25 2 20 e
I8 HE A A R 2 T R B
MEW ey —. ASEGUESE, HK2 41 R BT
OAT1 KRN K A b s L4 Ml X T eSS i T
[ A HK-2 41 B8 £ 28 3 4 K I R) R AR AR, 38 4 i
AT I TR MBS . 2R 2 OATI 1) HK-2 48
W R AN TE G AR A /N Th R i 4 B AR, 4
B AT AR T A B AR AL

I, ARG E TR K 2 10K R RTEC 217
W AL 7 i, B KRB A 4R B e B s i
hs B 5 T 80 K& 170 H M 40 B 6 3k A7 ¢ 20 B9, LA
AT LR BN ER R AR 4 7 1 B R 24
HEVR, AEIEFE I 37 CH59% 5 h )5, B 255
(85 R MR LA BR ARG A 25 T AR e 43, D) R I 28 3%,

S RTEC 525 50 W -1 15 R e

AT T 2 A B2 43 % 10% i 24 ifn 3 9 DMEM/
F12 35 78 Wb AT IR A 40 Mo 15 9%, 45 T B8R B 300 40 g
T A K R, AT A T AR A R AR PRl B IR 1
B i, AERFIRMR R N T ITS S B E FE 5, 1TS S
ERAGEHESE0.67 mg « L', NEBEA
1.0 g+ L', i85 0.55 ¢« L. AR IR0 KR
RTEC AJ AN T ITS M 2 M RAE K 7 ~9
&, HAEKESMR BT, R 3 KW
AT R, e R R 0k A B X A B Y R R R
FE A T, 188 0 0 35k R 3 3k N 41 O R B 1 A ) B
P, ARG T 0 20 i T o o ik B v T o 4
DNA FI7K S, B 20 i Ay 5 e okt i 00 o il 2 K
PR il R R SR R R R L T oy, F S
LKA S8 e H DR O AU A B 5 L A R Y B s T
RIS AT PGS BT A A DNA L G 2 4R W
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RTEC 4 A% A5 (5 5 55 %0 i 40 i %5 H e A7 Bl
b (BB, T B M AR b i A G R B S S R
MR,

J5 AR 85 97 0 RTEC 4 RT-PCR & W & B 47
OAT1 K32, Ui B AT 5T o B SR BOR DA 8% 3% O vk
AR U LT RTEC S AU LRGSR Was by, 9%
AR T INEHIE T RE AR UF AR &S, "8 AT AL B/
Ea AR U 2 N A
TN IR 5 28 30 i AT AL B B 1 3 3 LA —
U RN E R OATI BIIEM 2 —, OATI W] ¥ 9%
JEWIRFERRE R IZ Ay M. T HK-2 401
JJ5AR RTEC AT % RIS 2%, R I HK-2 41
W 98 GRS FEACAAR , 11 5 ARG 72 KB RTEC W
P EHRPE W AT B IR 5 . LI 478 RTEC A A9t
FE L AR A, X 2 RTEC 40 )N A0 i 98 o 2 iRk BE
ZIER LR, W] RTEC H A7l OAT1 #i25Hl
A ST RO T AE; 1 HK-2 40 B A A1 1 96 ' 7K JEAR
Bz, A& AN S FR/ER, IR T
HK-2 ZH i OATI1 Kk ffHkok .

ARHFFUR M W EAREE 72 KR RTEC 1774, 3
SEREHL DL EE T 4 B i L g by R T g, AT LLAE A AT
FOB/INE R A T RE, 45 T 2 F 02 T RE 1 41 e 2
B DR A, AR AR I BT T T 40 O K P BT 4 A
VSRR E =2 AR LY BN S 5§ A T [rN -
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