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AEIFERFEX S 1EE S 5 R0 AR RE (8] 52 44 B
KIBEER 1 RiIEHFMN

AL R A A2 AREAR Y B AR L AR FEY
(LHEEFETE - ARER BRAE, ¥E #12E,415000;
QAEERAFMEE —ER EHNA,ILT A# 116000)

BE.BHN TR ARMNEFEAS8E 55 09 AMLBLRE K 40 it K818 &% 9 1(AQPL)MRNA fo ik & %
EARFHHe ., ik o B IS ARAMNER K 4 fe, 5t A S4B (2.5%H FHEaik)iF S 4.8.12 f2 24 h; K R i 4%
%k - B omiE RS (RT-PCR)M AQP1 MRNA #) £ A KT, i #i 58 A B ik WAl 693 - 00 1) - R R Al &
BT E A E AR ) g SR ik P, 9T 2 25% SR k5 55, ) RT-PCR 2 % J5 4L AL 5 iR 4] 52 B 2a
5xtpasl AQPL mRNA fo & & F A RF, R HxRAER, £ AQPL mRNA & & &k B3m,
H mRNA £k 2B ERE, B SHEE S 24 h 6h Rk Bk, 2 7 A %415 &L (P<0.05);RT-PCR 5
SR F LR A — M, 3T AQPL mRNA Fe& & & ik K-F /£ 2.5%H # 4 +1.5x 102 mg/ml ;F £4
ERMAE LR, EFA%TFEL(P<0.05); BEALAF L EIR T 25%H F4 +1.5x 102 mg/ml 4148
BT A R BT, 518 WEESEIRE TH S 24 h 5 5T 2 538 he AL 1) & 20 0K 38 38 &
G AQPL MRNA % & 4k ik | B K Z 69 T & A AL I R A Az s IUAA B e AE K

4. FF R AR R e K E R G 1

RESZEE: R572.2 TERFRIRAD: A

Impact of different dosages® heparin on the expression of aquaporins
1 of human peritoneal mesothelial cells induced by high
concentration glucose

Ge Li*% Jiu-yang Zhao? Ze-yin Ren', Wei Xiao', Yong-feng Gui*
(1.Department of Nephrology, the First People's Hospital, Changde, Hunan 415000, China;
2.Department of Nephrology, the Second Hospital Affiliated to Dalian
Medical University, Dalian, Liaoning 116000, China)

Abstract: Objective To investigate the impact of different dosages' heparin on the expression of aquaporin-1
(AQP1) of human peritoneal mesothelial cells (HPMCs) induced by high concentration glucose (2.5 % W/W). Methods
HPMCs were separated from patients and sub-cultured, and induced by high concentration glucose for 4, 8, 12, and
24 h respectively. This is to determinate the time when the mRNA of AQP1 reaches the maximum level. Heparin of
different dosages and 2.5% glucose were added into the cell culture medium. The expression levels of AQP1 were
detected by using RT-PCR and immunohistochemistry in both control and experimental groups. Results Compared
with the control group, the mRNA expression level of AQP1 was up-regulated in an time-dependant manner, with
the maximum expression at 24 h induced by high concentration glucose. The protein expression level of AQP1 was
also up-regulated in all experimental groups, particularly by 2.5 % glucose and 1.5 x 1072 mg/ml heparin. The dif-
ference was of statistical significance (P < 0.05). The result of RT-PCR is consistent with that of immunohistochem-
istry. By using immunohistochemistry, vacuolation was observed in the nucleus and cytoplasm treated by 2.5 % glu-
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cose and 1.5 x 107 mg/ml heparin. Conclusion The mRNA and protein expression of AQP1 can be up-regulated
by 2.5 % glucose and heparin. Vacuolation can be observed in the nucleus and cytoplasm treated by glucose and

heparin of high concentration.

Keywords: heparin; human peritoneal mesothelial cells; aquaporin 1

i RS A R o A ] R R IR YT
Fkz—, AR FIE RS B8 R A G S
IR IR, AR, RN SMCEE TR W B T
JE RS AT TP o A ST S, KGRI IR TS N T35 i
Za A8 %) IV B 3 T v B3 T 11 AR D 1 A,
L 3R 2 5 3 ek 5 i B ) iz 4 L mr /Kl T 2 1 1
(aquaporin 1,AQP1) 33k LI , B N AR I
FHOCHRIE , WA SIS [R50 o S 2 0 R b s =
Je N B ] 1z 240 73 3 2K 1 AQPL Rk 52l

1 #REREZE

1.1 KFE5E
111 &K 7 TRIzol i 7] £ 4 3% [ Invitrogen
INEIFEE, Wi - BREREEESN (reverse tran-

scription-polymerase chain reaction,RT-PCR) i 5l
& M fERRIR — 2 W5 (diethy pyrocarbonate, DEPC ) 7K
R F A TR R ) A PR R i, BT 40 A

EHEP. :ﬁ%ﬁ}ﬁiﬂﬂ(Diaminobenzidine,DAB)
AW e A2k SPRH &, Y ohdb b A2

WAV ARABR AR5, R EIEE Aok
P4 CDA5 fik . Hrss A A0 Cht iy
Sy BB PR A W) FAR A PR /) 7, AQPL — it
I Santa Cruz 23w 7™ i , 40 B T8 4k 1 [0.125% %
M -0.02% 2 —fEPU MR (ethylene diamine te-
traacetic acid, EDTA)-2Na] -} 3¢ [# Sigma 23 & 7= i,
1640 153 K26 [ Invitrogen 2w 7= 5, I 2E i
(fetal bovine serum,FBS)-ky K TBD /2 F] /= i, D-
IR AT RN BEAE S B Al 3 KT R R
2R A BRA R R AR Sk (12 500 u/2 ml,
12500 u #H24F 100 mg) WA A 11557 A AL s 24 %
A PR F] L PBS Wi . D-Hank - 1 T A A SE 56
FEATHCE , IR K % IR

112 =2ME  ZHAER CO, HiFRAt Mm i & 2
BB DU TEER A R A, T E R s
TAEG N L L b & A IRA R A, 50T
LA e RE T (5 UV-9100) S A 5 i Al 43 A1 4L
s El A AN T (RS WFH-201) 1 i
TRAR TS, (5] B AH 22 WA A H AR BAK
A, BERRUR B RS A 26 [F Pharmacia

Biotech 22w, ZKF-HLIKIEIG A b ar i — {88,
PCR {315 A & [F Biometra /A ).
1.2 ANEREEARKNSSE EFE5EE

ARSI ey i S M R BT A R b o BT
PRI B[] J A, O 450 T WO A ot th
FRA%,4°C 1200 r/min #.L> 5 min, D-Hank - £h
WA TIVE 3 UK, B df B4 Fh T 5 10% (VIV) i 2F
I3 ) 1640 #5370, B T A fkik CO, X5 7748
S7°CHEFRE A 3 KU 1 IR JARHE R 19 N B[] iz
) IR ERE A Y I G L NG 25 SR S 1) LA 2N
il 5 T8 B A B A ARSI 1), 3 5 ]

PEE N NE R A g s —5 B, H
0.125% i & 111 -0.01%EDTA 2 ml &4 W 1k 40

JiL, WA R AT X 50, i 4 M % B R AE 1 x 10° ~ 1 x
10°4™ Iml, 55 2 FRANAEH FIE A2 S g d 41k
YeE 5 3 RN TR A ST . e A Sk 2 B
7, JUANIE AR B BT AR B PR & b gL
LKL 2.3) , H 56 VI F-Piafnde 1 4 CD45 $it
RGBT (UL 4.5), FR AT HEBR 104 P9 B2 400
LT 2k 4 L S50, i B 2 B v B 240

B 1 ANEEFEEIEZHAE  (x400)

ERT Y oy ey
d-.k":’; i “i:f:h ; "‘.'%
'u‘.? 'IH?' oy e 'i

= '."'-p"'i.l

"‘""lﬂ.:l.

35?‘ B

MR EAREE (x100)
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| 1 &
E 5 BA4E CD45 Hi/REMEMEE  (x 100)

1.3 £ 25%5HiFSE AQPL mRNA RikKFE
S B AR 1%

W 3 WALARIE I N B[] B2 A L 35 ) 20 T 6
LB TR L, FTC I Y 1640 K5 329 R 4 i 1k
24 h, THEMREEZERE 2.5 g, 15 T 100 ml L =78
TR B 2.5% R A TR o ¥ 2.5% EHE S in 4
MuE IR, o BA T 4.8.12 F1 24 h, LA SR
[ B [E] J5 AQPL mRNA [y #ik K- 2 B4 ff i
RNA, 7 6 fLATAEAR PN A 1 ml TRIzol, 252 T
BOR , WEEANIE T 2 ml 2505 N (15 E Eppendorf 23

A)), IR FE 5 ming JINAS G 200 |, &% 7T 045
A7, Z I E 5 min,4°C .1 000 r/min 250> 10 min, fil
A5 FHERERB SR, L FRY, SR E
5min,4°C .1 200 r/min B.C> 10 min. I 75%Z,FEL ml
TS PEDITE,4°C .1 200 r/min B5.00 5 min, F Fi5EUT
TE, IR T, F 8| DEPC AbBE/KAMITIE. B
2l RNA FEAS, RO 0GR T & 260 i
280 nm T % ¥ (optical density, OD )& , A260/A280
{H7E 1.8 ~ 2.0, EEMHASAL T ] I 28,18 F1 5S 3 2%
T RNA A, R RNA JoREf#% . cDNA 43
HE 7 S ) S B R Pl T, RNAR R 10,
SR A& A0 - 37°C TR M 10 min, 42°C7E M 60 min,
99°CHEfH 5 min., 514751 A Genebank 4 , & J1]
Primer Premier 5 #1514, B -actin(531bp):
iE [6] 5| ¥ 5'-CCCTGGACTTCGAGCAAGAGAT-3',
[ 5] ¥ 5'-GTTTTCTGCGCAAGTTAGG-3'; AQP1
(336 bp): iIF [ 5|4 5'-AGATCAGCATCTTCCGTG-
3", Ia54) 5'-AGTTGTGTGTGATCACCG-3';PCR
FN 254 : 94°C T A8 P 3 min; 55°C 254 1 min;72°C
FEMR 1 min, SV JEEC Sl PCR FPEHITE 1.2%3R 150
HEME 1 FLK , BEIE LG 53 B 3R G P SR A R 6T (]
5 (1 P2 (B -actin) Fl H 9 5E K (AQPI) ) DNA
AT AT, T AQPL JEEE FE(E / B ~actin
e A B LA Sk . A 3 MK
(EN 3 G /N S S 2 =% T8
1.4 RT-PCR#&iMAREILIGAMM AQPT EE R
EIKFE

FH 5 ) 2 () T T S K AR RS I 2R A T S
(50 mg/ml ), e B A [l e B ) IR 0, JT I ABI 20
MusE IR T, ] 2.5% M F BSR40 24 hy %R
) SZI B SR BENL S LA F 5 41 OICH AT £
Xif REAL OGR4 ) ; @2.5% Hi A4 ; B2.5% # 4 b +
25 x10° mg/ml JF R4 ; @2.5% % B +5.0 x 10°
mg/ml JF R 41 ; ©2.5% %5 +1.5 x 102 mg/ml JIF &
2H 20 RNA B$2H %% 588 cDNA, L1 PCR 9§~
HorkE 1.3 Frik.
1.5 SEHMMLFERN AQPL EAKRIE

WA AL, PBS #i ik 3 IR, 22 R W vk I [ 5
30 min, PBS -k ik 3 k. HARK T A , H 3%id %
L& H,0, Z IR MO 30 min, PBS ik 3 ¥k, IfiL
HE AR RSOSSN 14T AQPL Z ralEhifk,
ACHFE R IMAAEY R BT, 37°CHER 30 min,
PBS ¥ 31K, MMASEM G R - AW - tEwmR
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ZERY, S5 AN IR R AT 2R R R A IS B] B AR AGE T 1 1 FRIK AR

M55 44, 37°CHER 30 min, PBS ¥k 3 ¥X. {i%/in DAB
WA, BT USSR AR (U RS 5 5 28Rk
MEL R . SRR KRG Y BRI K IR W,
JE LB K B 3 T IR, A s
L BT kD) A BEALEL 5 AP BT AR,
JH Image ProPlus6.0 EI{& 5 #r x4l iy OD 18, I3t
BB, AR, W) OD {H#k K, R % &
PR, HeAsext R 2 5 5200 AN [ 751 T
X bEIE T 24 h J5 AQPL (4 R 1k K 12 57
EREAGIEE X,
1.6 FitFEFHE

K HH SPSS 17.0 itk i A7 8dl /by, i
FORHHYIB £ iR (x £ 9) 3R, FHEZ ME Y
J5 25387, P<0.05 A EF A G #E L.

2 HR

2.1 RT-PCR RiZ

2 2.5% M AHEA S 4.8.12 il 24 h J5 , NJE K
(i8] F 240 Ji 7K 38 38 25 1 AQPL ) mRNA K ik K F- 2
PR R AR A, 5 S 4.8.12 A1 24 h J5 AQP1
mRNA %3k i S RTA FiR(F=11.392, P=0.004),
LR EHE AT R AQPL 335 . 5 24 h Hf mRNA
Tk BT 4.8 A1 12h #4i0( F=7.513, P=0.035),
MiEST 4.8 fil 12 h dlE] H#, ZHF LG E X
(F=0.121,P=0.623)( W& 6).

2.5% 4 75 W 2H . 2.5% 7 29 B +2.5 x 10°° mg/ml
JIF 2% 2H . 2.5%7% 45 1% +5.0 x 10 mg/ml fF Z2H L) &%
2.5% A HE +1.5 x 102 mg/ml iIF 2 415 X% R4 bk,
AQP1 ) mRNA Fik b, Z R A gqit¥E L (F=
15.638,P=0.002). Tfi 2.5%% % #¥ +2.5 x 107 mg/ml
JFZE 45 2.5%7%] %% +5.0 x 10 mg/ml fiF Z 2
AQP1 mRNA MyZRIk L, 25 it 2@ L (F=
1.085, P=0.533), ifii 2.5% % Zj## +1.5 x 102 mg/ml
JHF 28 A4 iy 3 2H mT B b 498 o R[] 2 4 i 1 AQPL
mRNA AY3A(F=10.473, P=0.027) (WK 7).
22 BREALRNFEE

S S xR Th A AQPL R RS (LA
8.9). SXFHEL LAk, 2.5% M2 W4 . 2. 5% H 2 i 2
+ N [R5 T 2R 20 AQPL R I BH M R Gk ] b 3
L ERA G L (F=9.367,P=0.003), it I
7 AT D 0 TR Y KT 5 2.5% 1 45 B +1.5 x 1072
mo/ml fFZ4H 5 3 A9 AQP1 EiklbHK, ZRAS
PHeE X (F=7.421,P=0.016); i 2.5%% %4 |

2.5% 7 % B +2.5 x 107 mg/ml JF 25 2H . 2.5% % % b
+5.0 x 10° mg/ml JIF R A L, ZRTELEIFFE X
(F=2.540,P=0.297) (UL 1A 10 ~ 13). 2.5% % %3 b
+1.5 x 107 mg/ml JiT-2% 21 #9884 22 Ak 27 e €5, m] D g
% R A 23 HREAS | T 2.5% R 24 + 5 LA
20T 954 1ok 2 NIRRT UL = 2

500 bp=+ B -actin 531 bp
200 bp=+ AQP1 336 bp

Marker 1 2 3 4 5

ig 0.7
06 122)
205

z

2
= 04

= 1) D
£ 03 1
KIC
@ 0.2
501
<

0.0 )

1 2 3 4 5

AQP1 mRNA Z: i T (A () 4 5 14

LR HRZH ;2. AT 4 0 35S 8 h4: mlHA T 12 h;5:
FEREE S 24 ho DS X IRAL LA, P<0.01;2) S5 EibiHA S 4.8.12h 4
%, P<0.05

6 AQP1 mRNA Z5#E%SEHH BEKHRIE

.—[ -actin 531 bp

500 bp “—AQPL 336 bp

200 bp
Marker 1 2 3 4 5

0.040 1)2)
i 0035
M 0.030
0.025
0.020

1)
1) 1) R
0.015 -
0.010
0.005
0.000 ]
1 2 3 4 5

1% MR 52 2,59 A M4 5 3 2. 5% Ml +2.5 x 107 mg/ml fif
Z 54 2.5%7 4585 +5.0 x 10° mg/ml AT 24 ;5. 2.5% 455 +1.5 x
102 mg/ml ¥ 241, 1) 5*FE4IHEL, P<0.01, 2)5 2.3 4 4iLb#k, P
<0.05

AQP1/B —actin mRNA Yt

7 AEFIEFE +2.5%E EHERT
AQP1 mRNA ik HI S0
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8 XTHRZH AQP1 EHFRIAFAME (x400) 12 2.5%H & #E +1.5x 102 mg/ml FFE4A
AQP1 EHFILPHME (x400)

14007 1)2)
iIE11200'
g
élOOO
5%1 8001 " 1 1)
{1 6001
H.E{ 4001
[T

O T T s 4 s
9 25%EEMEHA AQPL EEFRIAFM  ( x 400) 1: % HRZH ;2. 2.5% A 2 2H 5 3: 2.5%7 24 +2.5 x 107 mg/ml AT

F4 ;4 2. 5% A +5.0 x 10 mg/ml JFZ 4 ;5:2.5% M2 B +1.5 x
102 mg/ml 240 ; 1) 5 %] B2 e, P<0.01. 2) 5 2.3 4 1L, P<

0.05
13 ARFIEFFE +2.5%EF HExT
AQP1 EHRILHI M
3 T

—H Pk, G B EE B K 4T
5 i i Jy AU AT PR, 1H Agre GBI T 28 kD
B AEE A, $E ok E gy R i 8

10 2.5%E A4 +2.5 x 10° mg/ml fFF&4A S/, Rippe S0 iz FHRFL /ML G REFLIY 3
AQP1 EEFIXPAME  (x400) FURETRIE K 15 2 AT T AR . HBAMAL(3 ~ BA)

XK ¥ B vEPRm M , 7K\ 18 8 11 (aquaporins,
AQPs) Ay B AL A KT 40 , P 3 % 1 b 25 g 2 i 7K
O3 F B H I IR FR AR/ N I T /KGEIE B )
AR T EEY) XA W AR I, 24 mike
KB 200 AP FEMEEL S, B RIS E Y 13
Filr, 431 AQPO ~ AQP12™,

FERBUREE AT, KA IE R 1 #3230
R BIEESUE IR Y52 E, Tang 04
AQPL FEAE T HEREI] fe 40 M I, 2385 5] 1 g 4 vl 7%

11 2.5%%F&#E +5.0 x 10° mg/ml fFFE4H SRR . AT RS R A Y AL
AQPL EEF LM  (x400) A5 NG AR BRI A0TSR A L S
. 22 .
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ZERY, S5 AN IR R AT 2R R R A IS B] B AR AGE T 1 1 FRIK AR

AR SN, Yang SFM A6 SR HCl, BH IR U
AR f4 AQP1, 66%7K /3T 51832 R . 5t
[¥) Ji7 £ B /K 7 T8 B 1 AQPL Bk . 45 H sk DB ek
XTI RS AT KB A — e o BRAE IR AN
Shy v R A5 BT YR T AR S B [ 2 240 i AQPL 11
ik ZIELLFSY ERERERS N AQPL MR BT 4%
FE BN 1, DTTHG I A XS K PR . X Fh
FERS ML AR AESR R AQPL 78 4 i P 23 A5 A i 2 m]
-t 5 1 R s v () R AR G

I 1 375 A ff A A R R R R A M 1Y
EOEENTRC, 5 R R 2T AL LA SO R
Uy, (R R ENTIRY T, IR LR EEH
TR BT S S . F A A PUBE R R iE i
I L P PR 2T 4 %) SR A i ) k2 R AT A £
(A [RIE Sk A AVE R, 38 s A ) 3 378
P, TN B 1 o Kar 2505 BIFSE o, b
Y AQPL TR TE MUK KM I, Mk
D PR S

AL W, TR AT 20T HE A v i R K
L% AQPL Rk BHE My MA% B , T 2.5% % 25 B 20
o 2.5% 5 B + N [R50 a2 1 25 4 5 0 BR A g,
AQPL ik M, [RIAT B R MUAZ I A BHPE Rk
JLL 1.5 x 1072 mg/ml iIFZE +2.50% % 25 1 20 58 Sk B 4
(P <0.05), $&75 JIF- 2 F141 45 B 1] Wb [m] L 8 A s [ iz
4 /K E T & 1 AQPL Rk . AHFSERY RT-PCR
R B R — B R, 5T R XT
HEZH LA, 2.5% ) A 4 S 2.5% R b + ARV B
24 P RE N AQP1 mRNA FlZE AR #ik , = 5
A1t L (P<0.01); H AQP1 mRNA FlI& 3%
IKIKFAE 2.5% %8 +1.5 x 1072 mg/ml iFZ 41590
B L, 2R A G4 L (P<0.05), 2.5%%H%]
BE +1.5 x 1072 mg/ml 2 41 n U822 51 IS FE 440 it g
W KA 25 RS o R EHEI 1.5 x 102 mg/ml
JHF 28 1 2.5 5] 25 X 55425 A v i 65 ) 12 200 if m]
REAEAE—E R B ER], X —3 0 iy B 2
Koy FHLEIE FRR ARG o FR AT 3E— 24 A
FEETE] Bz 41 o AQPL Rk sl Ty i 1y e A5 ] 5% M 5
K iz, 25 m] S 00 A O oy 1) 2

B, ARWFFEIESEAE RME R EE T XA S M
FRHIE IR K A0 R AQPL Fih A HiMAVEM, 7EIE
1 g oy 1SR SN (E B N o o e e = 5L
A,k B AR 2 A 25 B B 4 oK A B A

AQP1 Rk, M nlREXT A NG (0] iz 41 i B — &
FREE PR VR, R, 7 IR R AT e EL AT 3 i 2
Ve EAIE IR Z N )

& % X #k:
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