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PCR) Fl e 4146 (SABC) J73443 JilA il AQP1, AQP3, AQP4 Al AQPS mRNA Jz FUAR [ 7 il 40 it g 19 2R3k 28 Ak Fn
Gy AT 5 RISl & B AHSCTRARIEA T LA AT . SR KB R B SR, MR BRUE 3 A R K Bt DR 3k
WA, — A E LT R . il AQPs mRNA iR BB RIVA (i 3835 , 2B J5 AQPs mRNA J2 25 1 & =g i
SRS F AU AQPs AN SN A3 AT BT %, & FLARE 09 43 A X, AQPs ARk 5 il & 48 AR AH S Pk
ST R ENTRAFEIEA G (P <0.05) o 4518 AQPs AU Kl b F2 Ki%ia i HAl e SR R F A XK.
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Changes of aquaporin expression during lung development in rats
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Abstract: Objective

Aquaporins ( AQPs) are a group of cell membrane proteins that actively and selectively transport water. This study aimed to

Many studies have shown that tissue development is closely correlated with fluid transport.

investigate the changes of AQPs expression during lung development in rats in order to elucidate the role of AQPs in the rat
AQP1, AQP3, AQP4 and AQPS proteins and mRNA in the lung cell membrane were
measured by immunohistochemistry and reverse transcription-polymerase chain reaction (RT-PCR) respectively in the 20-
The correlation between AQPs

With increasing age, the lung development showed a dynamic and

lung development. Methods

day-old embryo (E20), 7-day-old newborn rat, and one-month-old young and adult rats.
expression and lung development was studied. Results
successive course, with the most rapid from the fetus to the newborn rat, and then a slowed down afterwards. AQPs mRNA
was weakly expressed in the lung of the E20 group. Lung AQPs mRNA and protein increased rapidly after birth until
adulthood. The AQPs distribution patterns in the lung were unique with no duplication. There was a positive correlation
between AQPs expression and lung development (P < 0. 05). Conclusions In addition to being involved in the
transepithelial transport of water in the lung, AQPs is also related to its development.
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A LS 4 M4 41 14 5T DNA. FUT 55 7K 978
A i 5 B3 AR SR 5 [ I SR T 390 7 3-8 5 i e
J)% (RT-PCR) Fl 5 414k (SABC) J7 343 31 46 )
L4 4 Bl £ 2 AQPs™ (AQP1, AQP3, AQP4,
AQPS) f) mRNA FeikFIER [ 54 i 19 3 5281k, 4%
BreArml i ke e, LA AQPs 7E K BUI % & A
[5] B B i AR AL RS S

1 #RSH%

1.1 Zh¥p s ASKRNER

BEAILER 4 ZH 35 A Wistar KB : 42 20 d Jif R4
(E20, — i 2 H 4R 21 K) .7 HIBB A R4 .1 A
W5 4 R R R AF B AL, R 8 H. R A fe 414Uk
22 (SABC) J7 058 AQP1,AQP3 , AQP4 , AQP5 7E4%
LIl A LSS 1) 4 A R B AR A s R S-SR Tl
HE2 N (RT-PCR) il % 4 41 AQP1, AQP3, AQP4,
AQP5 mRNA 7EfiH U & i, MLAMK I & & 845
[ H T DNA & il &K & (J8/ TE L, W/D) |
AU | WA TR S E o
1.2 FRAEUHF

B KRG 3. 5% /KA SR (10 mL/kg)
HE I TSR, 24 1 min J5 B KBS BRIk 2
B R 1) b B F R R ARG IRC B4 21, AR BEER KR
TG WK AR T, B, 22 Tl B - 70°C vk A
7, 70 AQPs mRNA 54
1.3 & EHERHNE
1.3.1 ®BAEFEWA B EI,4% 25
E 24 h, AL, Sum U Fr, GRAKS-BR AL L 0, O
B ER  F 4 V) R AT S AL AR A il AQPs 2R 1
ik,
1.3.2 mE&RaszmE A e il 1S A
K, —E HOIR B, R ] Lowry ¥,722 73650 it
TSE Agsg WOGREAE, 22 0 3R 1 SRl £, 1050 il
EHOHE,
1.3.3 % DNA &-& & AT fili, A
Wy AL Lk, M ETIINE Ay, O
JE(EL, HC23 2 DNA ¥REE (pg/mlL) = Ay, /0.02 1155,
1.3.4 migksnle  BUE LR, oK T 3R
1, 37 RIFREICAE VR B . 2R )5 & T 80°C I5 4 1Y,
48 h J5 (HE AR ) FREIC T, TR/
FTEIE(W/D), LI T AR & B i 2%
K
1.4 [ AQPs mRNA REEHQFERIE
1.4.1 Sy tn A5 75 kL AQPs f2 Bk 4m it i

a oA K R R MR- SR 5
(SABC) #:, AQP1,AQP3, AQP4, AQP5 —#i (44t
KB IeG Spe/mL) I H 3% [E ALPHA DIAGNOSTIC
25w, SABC IR & W B DU - = A ) TR A R
INFls Spm Y) R BT ZE K, 3% By it S Ak & (H,0,)
KIENIEPES A AP G S5 ~ 10min, 48 K 505, 1
3] 20 min, % AQPs —$i,4°C 1%, A 2R
el 40 1gG (=9t ) ,37°C 20 min, JiH /Il SABC,
37°C 20 min, %20 J5 B LE IR 56 2% vP I (PBS) i
VEEIR . BRI (DAB) i 8, Z8 1B /K VR %,
ARFEREEY, BiK, &Y, &, B B0
22, MR . BIMEXT BRAL T I PBS A0 AQPs —4it, 4b
PRIEIRAT . Yool B il 4 20 H B0 B 4 174 4 9 B
Pt o 0 Ay FH A o
1.4.2 RT-PCR # 0| # AQPs mRNA %% K -F
IUiZHZ 100 mg, 2R HI 53 &0 R IR — 25 ik il 4 5
RNA, JF7E RNA/DNA #1 b g I ok BE A2t g, 5
WIKIR T2 % 30K, I i 9 TR B W
. AQPL 51H) F5%:5'-GGA GAT GAA GCC CAA
ATA GAG-3", F4f#:5"-CAG GAA ACA GAA AGA
AAG ACA G-3', K Ji 202 bp; AQP3 5|4 4.5 -
AAA CTA GCA GCT CAA GGG AAC-3', F4E:5'-
TCC CAC CCC TAT TCC TAA AAC-3',K-fif 367 bp;
AQP4 B|#) | 4%:5'-AGC ATG AAT CCA GCT CGA
TCC-3', F4#:5'-TCC TTC CCC TTC TTC TCG TCT
C-3", & FF 311 bp; AQP5 B ¥ I 5% 5'-TCC AGG
ACC ACA CCA GAA AG-3', F4%:5-ATA AAA TAG
CAC TCC GTG AGC C-3' KB 151 bp; LEhE M
(B-actin) 4y Y X} B, I %E:5'-GAC TAC CTC ATG
AAG ATC-3", F4%:5'-GAT CCA CAT CTG CTG
GAA-3' K513 bp, 78U skl (MMLV) /T,
& RNA Tpg 37°CIKIE 1 h S st U H AN B 0%
#%IR (¢DNA ) . PCR [ 454 : 25wl ¢DNA Jz i {&
2 ,94°C HiAE M 4 min, FEE) 94°C 25 1 40 s,58°C 1B
K40 s, T2°C a8 75 s, §5HF 30 IR, TE¥ & )5 72°C
ZORIEAH 7 min, PCR 52185, ¥ 374 10 pL 78
1. 5% (B Ne B EE RS LK, IRAL S TE Y 68, RAMT R
WM, A LS B i B/ M R B — 25 . AQPs
YW 5 B-actin 73 7 Py ) WOGRE U AH 2R B
MFEA ) mRNA AHXT 5 i
1.5 Sit#atiE

K25 R LIRS = bR 2E (v =) Fon, R
SPSS 11. 5 Geit A AT 5l AL 353 #r o 4 4 LE AR
K 5E A bEHL T 224307, AL B LR g Ko
P <0.05 INHA G E XL
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2 R T IR AN - LL G L 252 1k - DL E20 fif
7 AR 1A 2l R AT B, 2GS % K
2.1 FABiERHENL "o ().

1 RAKXRMARTEFENE (HABE-FLRE 200 x ) A E20 Jif [ B R UIﬂﬁfE/}ﬁI AL B
o B:7d %J?Lﬁirm”&d‘;{éﬁ IIREIT AR AT, W AR M SRS I Y. C:1 HZiJEL{HﬂT{{LanzéJ\ Az, AT DL 22 1 it A AR 4
i, SR EEM e DR BURT LTI A it 6 5 A AR 6 ) £ B 40 I 5 Y

BEE KB H S HE K, il S 8 BT DNA 5 i PP TR G BRI AQPL ik,
WrEE N, DR BT AR BUBIE R et , UG S, AR fS 4 Fh AQP SR I BIER S, I S R IA B
FIANEWEL L F IR, SR E R . AQPL &3k 76 Jili (7] 5T, 322 43 A ¢ il 1 487 N
AREVE(P<0.01) o fili S /K EAENG U R S, 1 B 40l (o] ST 40 ; AQP3 (AQP4 Rk 785
A KHGE [ AR K. IR S 7 d 0 3R B AN L e AQPS SRk fE T AU fiiif b
FRAE A A 22 S A BB (P <0.01) 1 7 d\ 1 f7 200 A 100 B v AR 285 B 2 1 e 6 4
FFOBAT: BRI A2z R4 T i R (K 2,3) . 2.3 AQPs RES5HE BB TH AL EDH
2.2 fit AQPs mRNA R HEEHRIEWEN AQPI mRNA 5Jiifi & 1 i . DNA 4 &[5 4F % A5

RT-PCR £ 75 : AQPs mRNA 7E i BUN YA Sl (LA ELZR AH 5C R 80 r fH 4090 4 0. 976 i1 0. 979;
sk, AR S DU N, S IR HE A AR (181 4) . AQP3 3} 0. 988 F10.99; AQP4 > 0. 995 F10.997;
AQP5 mRNA 5 EA1& ALY r {55354 0. 98 Fil

70

E —— R

60 Z’ ke WA 0.99(# P<0.05), ,n%%éﬁﬂ AQPs mRNA Fik748

50 ES
£ w0 s Ak 55 il 8 1 0 F DNA 5 it 48 Ak 3O AR 4 i — 3
b = P, I IEAR S

10 1 »

0 w - ‘ 0

WAL BERAL KR4 AR 3 i

2 KARM2ESMEKEHERHEL
B AR A K R T — U R RN R T A

0.8

07 DA BRI BAS, o HH A T R A 2 — A 430 P
3 V////V/} LD I S T b I B 53 WSRO L S
ok SRR I 4 RS , 0 % B ) T
Mp AR 5 2RSS g — IR LA, R S 1 d
e DAY 23 R A T 5 e, 3 1 B 5 40 3
B3 KRA DNA & BREFRHIY PR AR T 4, Fo AT — 4~ AR K
y e I S RS 2 S TR B O L % & T LA
5% o VPO T 38 ZE W K 7 b 0 TR A €2

AQPS

JKIEEEE F (AQPs ) JE— 7l £ i e 3 £ F , %o
IR BAT PR £ Bz DI RE , AQPs HRAT I I N5 hi

" ThRm wERm omm RERE AGE B R, A ISP K e B IR %R . =
B4 KRATAQPL, 3,4, 5 mRNA S EBEERITA ST T K 13 F1'2 AQPs (AQPOAQPI ~

12) Ve 2o A T4 4 A, H RTa AR il 41
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LB /DA 4 Ff AQPs™ (AQPL, AQP3, AQP4, AQP5)
FRIES G MW AR5 . Ruiz-Ederra'® 7E%F AQPs
FE R R/ B A A B R AQPT BN AR K
RBEG  Ek—A- T Re W B B W T
AQPL JR 8+l A B, W5 B B 2R 52 IR B = 1 R,
i B W™ B, AR RO B SR 0 AT
AL LAY IR S RE R 4T o R 4 5 W Al
AQPs (A b n St UL o

RATHEGE KB, i AQP1,3 .45 mRNA 7£ E20
I 28y B R 5%, T HAT AQPL HE 1 Bk,
A JE JUF AQP mRNA 55 5 K HLAR (1 3 ik Yy s 1
I, LA, MG B A BRI R b, 2 S5 4

A LR

DS o XA OB 5 i R T DNA 5 AR

B A B RO B ARIRL, AQPs 84k 5 it 4 41 %
BRI — B, FETE IR G . AT SS RuiH]
AQPs 5Jifi % & 1 FEAR I

BFFS R, i BRI AQPs f) 263k A 24 155
Jiti & K i (W/D) AR5, th A5 AQPs 3234 14 ek 43
i, TR AR 5 K - T A 7K 5 2 A AR R T R
2 JRAF AT, e 0 PR YA ) R B 5 R i
AQPs [yFIRIGINA 5, AQPs T RES 5 T 74k Rl
HE s T PRGBS 37 R 2o R 33X oA SHL 7 L2 0
I TR T D RE R 45, XL o 8 7 3 5 A
(RSB HE T 450F . Ramirez 251 7E 5280 vh %
BRI % (PTH ) /PTH A1 54 ik ( PTHrp ) 3 {4 Bt
Z 1/ A I PE TR 298 , HLAf A AQPS mRNA
S/ T Y TR P O B OE . RS
HFATHRAE T 0 1 S RAAE

I 0, Bt L 4 R £ 7K IR 2 B T 80 i3
b B 2 O FZEL 2 B T T A MR R . AT S R
T, AQPT =243 17 il 1] 55 240 i 4 T8 70 ok G fE
AQPS 43 A5 7€ T % il ¥ 440 JfS - Bz 50 J 7, AQPI
AQPS BARIS S K AR LR R BT RES 5 T i AR IS
SE S 1 VR 2% 35 I K B Y ) T 2 A % 7
o ERAMESE BRE AQP1  AQPS 7k i A it 51 43
I FEIRIRAG , I3 I K i g 7 o B A 56 5 79 40
LTSRN g AQPS 3 3 8 4 i K S A, 7R R
BT A TR 1 F) S S Bk 0 4 4% TR B T, S5 3R AT
AR A

AT B T T R A R R i, )
AR TR E T A SRR, AT R

AQP3 I AQP4 B IRAE A S E EAL, AR
AQPs IJREMERZ K I HE i, I AQP3 F AQP4 ]
AES5 T AE R A ARTE 15 A AR AL A o
BEE X AQPs BF 5T TR A, AT T ff 21, AQPs
TE“ TR G AL LT difl W™ S50 SOk Bz 18
(g R T BB A E . LREMRE
AR KA A R i A 5€ 2z i B, YRR
ORI A i 0 9 A P, 32CAEL , S SR i K b 1A
T, 50 A T RERHLIET BPD 1y & A R R
FURT BPD FR36 57 1 0 75 75 2 i PR A 35 0BT 1)
Wz — , AQPs 1Efiti K ¥z ) 2 i 4 5 07 T I BIE 5T
HBEAVITRE T — 4T RERIGTTRIR R o
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